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The  Institute  Meeting. 

The  American  Institute  of  Electrical  Engineers  has  held  a 
successful  meeting  at  Niagara  Falls  this  week,  still  in  prog¬ 
ress  as  we  go  to  press.  Our  pages  contain  enough  to  show  that 
the  proceedings  were  of  the  usual  high  average,  leaning,  per¬ 
haps,  a  little  too  much  to  the  power  development  part  of  the  art ; 
but  this  was  more  or  less  excusable  in  view  of  the  fact  that 
the  work  in  the  Niagara  region  is  of  intense  intereS't  and  has 
been  of  direct  benefit  to  the  Institute  and  to  the  branch  of 
engineering  which  it  represents.  With  power  house,  forebays, 
waste  tunnels,  and  trahsmission  lines  confronting  them  in 
whatever  direction  they  turned,  it  would  have  been  strange 
indeed  if  power  topics  had  not  absorbed  by  far  the  larger  share 
of  the  thoughts  and  intentions  of  the  members. 

Perhaps  with  a  wider  range  of  topics,  the  attendance  might 
have  been  larger.  This  is  conjectural  and  not  positive.  Fol¬ 
lowing  so  nearly  the  National  Electric  Light  convention  at 
Washington,  the  convention  was  again  at  a  disadvantage,  as  u 
has  been  before  by  like-  reason,  and  no  plan  has  yet  been  taken 
up  for  putting  these  meetings  more  widely  apart.  It  is  true  the 
attendance  is  not  quite  the  same,  but  it  does  overlap,  and  if 
one  meeting  were  held  in  the  early  summer  and  one  in  early 
fall,  the  Institute  might  benefit  by  the  change.  Deducting  the 
members  and  friends  from  the  Falls  and  Schenectady,  the 
numerical  strength  of  the  representation  was  disappointing,  al¬ 
though  in  other  respects  quite  worthy.  Next  year  when  the 
Institute  holds  its  twenty-fifth  convention  and  thus  begins  a 
second  quarter-century  of  useful  life,  we  hope  it  will  do  some¬ 
thing  to  give  distinction  to  so  happy  an  event.  Meantime  the 
Falls  meeting,  if  not  sensationally  brilliant,  has  helped  unite 
the  Institute  forces  once  again,  renew  old  friendships,  and  add 
in  respectable  measure  to  the  volume  of  electrical  engineering 
data  and  literature. 

Locomotive  Building  and  the  Metric  System. 

The  New  York  Herald,  of  June  16,  published  an  article  from 
a  Philadelphia  correspondent,  describing  the  building  of  twentj 
DeGlehn  compound  locomotives,  for  the  Chemin  de  Fer 
d’Orleans,  at  the  Baldwin  Locomotive  Works,  in  Philadelphia, 
under  a  short-time  contract.  It  is  stated  that  all  the  drawings, 
to  the  number  of  500,  calling  for  more  than  10,000  parts  in  each 
locomotive,  were  received  from  France,  and  were  all  marked 
in  the  metric  system;  that  is,  all  dimensions  were  in  milli¬ 
meters.  These  metric  drawings  were  used  in  the  Baldwin 
shops,  and  it  is  stated  that  the  regular  force  of  workmen  used 
them  without  any  difficulty  and  with  less  liability  to  error  than 
in  their  regular  work,  owing  to  the  greater  simplicity  of  the 
metric  system.  Not  only  was  there  no  trouble  with  the  metric 
system  work  on  the  ordinary  American  tools,  but  the  customary 
and  metric  work  were  carried  on  in  the  shops,  side  by  side, 
without  confusion.  The  superintendent  of  the  works,  a  well- 
known  Anierican  locomotive  builder,  is  quoted  as  saying  that 
he  does  not  believe,  after  his  experience  with  these  French 
engines,  that  any  subsidy,  or  extra  expense,  would  be  necessary 
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for  American  manufacturers  in  executing  contracts  for  con¬ 
struction  in  the  metric  system,  and  that  the  alleged  extra 
expense  in  providing  special  tools  or  machines  has  been  greatly 
exaggerated.  In  taking  this  article  into  consideration,  it  is 
to  be  remembered  that  the  New  York  Herald  is  a  pro-metric 
paper,  and  that  its  statements  on  behalf  of  the  metric  system 
are  not  likely  to  be  unduly  weak.  Nevertheless,  we  believe  that 
careful  consideration  of  the  subject  by  an  impartial  manu¬ 
facturer  will  convince  him  that  .\merican  tools  are  readily 
capable  of  making  machines  laid  out  in  metric  units,  that  the 
workmen  readily  acquire  the  system,  and  that  the  extra  ex- 
l)ense  of  doing  metric  work  is  usually  small. 

Coils  ok  Bare  Aluminum  Wire. 

Jlie  Elcktrotechnische  Zeitung  in  a  recent  issue  gave  an 
account  of  the  proceedings  of  the  Dresden  Elektrotechnischer 
Verein,  at  which  Mr.  Hopfelt  read  a  communication  upon 
aluminum  coils.  It  was  pointed  out  that  aluminum  wire  always 
forms  a  superficial  layer  of  oxide,  which  prevents  the  further 
oxidation  of  the  wire  in  air.  This  layer  is  virtually  an  insu¬ 
lator  to  pressures  of  less  than  half  a  volt.  Since  adjacent  turns 
in  direct-current  dynamo  field-windings  rarely  develop  a 
greater  transvoltage  than  0.06  volt,  it  is  evident  that  if  a  suitable 
layer  of  paper,  or  other  insulating  material,  is  employed  between 
adjacent  layers,  no  further  insulation  will  ordinarily  be  needed, 
thus  greatly  simplifying  the  winding.  Moreover,  it  is  pointed 
<nit  that  after  the  coil  has  been  wound  it  may  be  immersed  in  a 
solution  and  so  treated  that  an  electrolytic  layer  of  insulating 
material  will  form  between  adjacent  turns  and  layers,  so  .'is 
still  further  to  improve  the  insulating  strength  of  the  winding 
for  internally  developed  pressures.  Of  course,  the  principal 
objection  to  aluminum  windings  in  dynamo-electric  machines 
is  that  although  they  are  lighter  for  the  same  conductance  as 
in  copper,  and  are  not  necessarily  more  expensive  in  metal, 
yet  they  are  distinctly  bulkier,  and  in  that  way  more  expensive 
than  copper.  If  the  cotton  can  be  left  off  the  field-windings, 
this  will  help  to  reduce  the  volume  of  those  windings  and 
reduce  the  disparity.  A  marked  economy  in  favor  of  aluminum 
is  claimed  by  Mr.  Hopfelt.  under  certain  conditions.  It  is  to 
be  remembered,  however,  that  copper  wire  insulated  with  enamel 
is  now  obtainable. 


The  Engineer’s  Code  of  Ethics. 

\  code  of  ethics  is  rather  the  product  of  evolution  than  of 
special  creation,  yet  the  report  of  the  I.  E.  E.  committee, 
printed  on  page  1311  will  serve  a  useful  purpose  as  at  least 
embodying  some  sound  suggestions  which,  if  heeded,  will  tend 
to  derate  the  plane  of  professional  conduct.  Engineering 
has  grown  so  rapidly  and  along  so  many  various  lines  that  it 
has  tendeil  to  outrun  precedent  and  has  had  to  meet  condi¬ 
tions  to  which  the  analogies  of  other  professions  do  not  easily 
apply.  There  is  mi  such  thing  as  the  transfusion  of  conscience, 
yet  a  few  universally  recognized  rules  of  conduct  founded  upon 
sound  ethical  priiK'iples  help  to  establish  that  consensus  of  pro¬ 
fessional  opinion  that  ultimately  molds  professional  practice. 
In  the  last  resort  die  thing  most  to  be  desired  is  just  plain, 
old-fashioned  righteousness  of  the  rigorous  kind  that  too  many 
men  in  all  walks  of  life  seek  plausible  excuses  for  dodging. 
It  is  a  sinister  comment  on  existing  business  methods  and  prece¬ 
dents  when  the  committee  finds  it  desirable  formally  to  proclaim 
the  acceptance  of  commissions  as  improper.  No  honest  man 
can  or  ever  could  accept  a  commission  at  the  expense  of  his 


clients,  and  yet  so  loose  has  the  ordinary  business  morality 
become  that  the  rake-off  is  the  engineer’s  greatest  temptation 
and  the  one  oftenest  excused  by  disingenuous  arguments.  We 
should  like  to  see  this  practice  made  a  penal  offence,  punish¬ 
able  with  prison  stripes. 


To  take  up  the  code  as  it  stands,  the  general  principles  laid 
down  are  in  the  main  such  as  will  be  instinctively  followed  by 
any  conscientious  man  who  has  a  reputation  worth  saving. 
Yet  one  thing  it  lacks  and  one  thing  has  no  proper  place  in  it. 
As  to  the  first  specification,  not  only  should  the  engineer  refuse 
to  lend  his  name  to  a  crooked  enterprise,  but  he  should  not  sigpi 
it  to  a  report  in  which  an  essential  part  of  the  truth  is  sup¬ 
pressed.  We  have  seen  too  many  statements  in  themselves 
literally  and  rigorously  true,  yet  obviously  fitted  to  lead  to  im¬ 
proper  conclusions,  to  use  a  mild  term.  There  are  many  al¬ 
leged  competitive  tests,  for  instance,  so  plainly  intended  to 
deceive  that  no  reputable  engineer  could  set  his  name  to  them 
and  retain  his  self-respect.  Sharing  in  such  crookedness  should 
be  as  repugnant  to  the  engineer  as  association  with  a  swindling 
company.  On  the  other  hand,  paragraph  5,  in  praise  of  stand¬ 
ardization,  is  utterly  and  astonishingly,  out  of  place,  for  ad¬ 
vocacy  of  commercial  standards  is  entirely  outside  of  profes¬ 
sional  ethics  and  not  always  to  be  commended  as  professional 
judgment.  The  relations  of  engineer  to  client  are  squarely 
dealt  with  in  the  report,  involving  relations  with  rival  con¬ 
cerns.  There  are  precedents  here,  however,  among  our  legal 
brethren  which  can  be  safely  followed,  and  if  all  relations  with 
clients  are  open  and  above  board  the  situation  is  easily  dealt 
with.  In  the  long  run  it  is  the  square  deal  that  pays,  and  the 
engineer  should  give  it  to  his  clients  at  whatever  temporary 
inconvenience.  The  section  dealing  with  the  electrical  engi¬ 
neer’s  property  in  his  work  likewise  involves  some  very  close 
questions  of  ethics,  perhaps  the  most  difficult  in  the  entire  code. 
Broadly,  we  think  the  committee  has  gone  rather  too  far  in  sec¬ 
tions  15  and  16.  In  the  case  of  a  regularly  employed  engineer  the 
mutual  rights  ought  to  be  clearly  expressed  in  his  contract, 
but  we  hardly  think  that  the  data  of  an  engineering  department 
should  be  treated  as  trade  secrets,  although  it  is  manifestly 
improper  for  an  engineer  to  make  them  public  without  permis¬ 
sion  or  to  use  them  in  any  underhanded  and  disingenuous 
manner.  An  engineer’s  experience,  however  gained,  is  his  own. 
subject  to  righteous  use  of  it,  for  which  he  must  be  responsible 
to  his  own  conscience.  It  hardly  seems  possible  to  reduce  such 
a  matter  to  a  formal  code  or  to  split  hairs  regarding  the  source-* 
of  experience.  « 


A  similarly  troublesome  question  arises  in  case  of  the  con¬ 
sulting  engineer  who  is  often  put  in  possession  of  important 
confidential  data  by  his  clients.  In  each  case  we  think  the 
moral  responsibility  is  akin  to  that  of  the  lawyer,  who  must 
faithfully  serve  his  clients  and  is  not  morally  jusitified  in  ever 
using  against  them  later  their  confidential  communications, 
while  feeling  entire  liberty  to  make  his  full  experience  a  part 
of  his  professional  equipment  so  far  as  his  general  practice 
goes.  The  relations  of  engineers  to  the  public  is  a  rather 
delicate  matter  and  we  appreciate  the  importance  that  the  com¬ 
mittee  has  assigned  to  the  technical  press.  But  nevertheless 
we  cannot  agree  that  engineering  questions  should  never  be 
discussed  in  the  public  press — even  to  the  point  of  controversy. 
There  are  times  when  the  public  is  vitally  interested  in  matters 
of  engineering  and  the  public  press  becomes  the  most  effective 
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])lace  for  discussion.  Unless  the  question,  however,  is  one  to 
which  the  public  is  a  party,  it  is  certainly  the  more  dignitied 
course  to  coniine  comment  to  technical  organs.  We  are 
rather  surprised  that  the  committee  did  not  take  up  the  matter 
of  advertising  methods,  which  abroad  is  regarded  very  seri¬ 
ously.  We  have  in  this  country  escaped  blatant  methods  for 
the  most  part,  yet  there  have  been  a  few  unfortunate  incidents 
of  which  the  code  should  take  sharp  cognizance.  Altogether 
the  report  before  us  forms  certainly  a  praiseworthy  and  digni- 
lied  basis  for  effective  action  and  deserves  general  ap¬ 
preciation. 

-  -  -  -  •  -  - 

The  Variation  of  Manganin  Resistances  with 
Atmospheric  Humidity. 

We  print  on  page  1300  this  week  a  paper,  by  Messrs.  Rosa 
and  Babcock,  on  a  subject  of  considerable  practical  importance, 
the  main  results  of  which  should  be  widely  made  known.  A 
great  advantage  possessed  by  electrical  engineers  over  engineers 
working  in  other  directions  of  applied  science  is  a  simple,  pre¬ 
cise  and  international  system  of  metric  units — the  ohm,  volt, 
ampere,  etc.,  such  that  whether  it  is  an  English,  French,  Ger¬ 
man  or  .\nierican  engineer  who  writes,  the  units  employed  are 
for  all  commercial  purposes  identical  in  magnitude,  and  each 
engineer  can  immediately  understand  the  other’s  quantitative 
statements  without  having  to  change  meters-per-second-per- 
second  into  miles-per-hour-per-second  or  kilogramme-meters 
into  foot-pounds,  etc.  The  standards  by  which  uniform  work¬ 
ing  units  are  maintained  all  over  the  world  are  of  great  im¬ 
portance,  and  the  degree  of  precision  required  in  particular 
electrical  business  is  surprising.  In  the  incandescent-lamp  busi¬ 
ness,  the  commercial  degree  of  precision  called  for  is  at  least 
0.1  i)er  cent  in  voltages,  or  0.1  volt  in  100.  In  various  electric 
ljusinesses,  the  commercial  degree  of  precision  called  for  is  at 
least  0.02  per  cent  in  resistance,  or  i  ohm  in  5000.  In  regard 
to  current  strength,  the  commercially  necessary  degree  of  pre¬ 
cision  is  seldom  closer  than  0.3  per  cent,  or  0.3  amperes  in  too. . 


In  order  that  engineers  and  electricians  shall  be  able  to  secure 
a  given  order  of  precision  in  their  measurements,  as  above 
estimated,  it  is  necessary  that  physicists  in  general,  and  the 
national  standard  laboratories  in  particular,  should  be  able  to 
work  to  a  higher  order  of  accuracy.  Thus,  if  we  take  the  third 
*)rder  of  accuracy,  or  i  in  10*,  as  needed  in  voltage  measure¬ 
ments  by  particular  groups  of  electrical  engineers,  then  it  is 
importanf  that  the  fourth  order,  or  1  in  l0^  should  be  worked 
to  by  physicists.  Similarly,  if  we  take  the  3.7th  order  (i  in 
10^’)  as  being  needed  industrially  in  certain  resistance  meas¬ 
urements,  then  it  is  important  that  the  physicists  should  be 
able  to  preserve  standards  to  a  precision  of  the  4.7th  order,  or 
I  part  in  3o.ax).  As  a  matter  of  experience,  it  is  considered 
easier  at  present  for  the  physicists  to  preserve  resistance  stan¬ 
dards  to  a  precision  of  the  fifth  order,  than  to  preserve  voltage 
standards  to  a  precision  of  the  fourth  order. 


Reversing  the  order  of  ideas,  we  may  express  the  same 
thought  by  saying  that  if  a  national  standard  laboratory  can 
determine  and  maintain  a  physical  unit  to  a  precision  of,  say, 
the  sixth  order,  or  i  part  in  1,000,000,  then  trained  observers 
working  with  secondary  standards  obtained  from  the  laboratory 
are  likely  to  secure  a  lesser  degree  of  precision,  in  general 


perhaps  one  order  less,  or  the  fifth  order.  The  loss  in  pre¬ 
cision  realized  by  the  observer  will  depend  upon  the  time  and 
care  he  gives  to  the  measurement,  the  kind  of  measurement,  the 
treatment  and  history  of  the  secondary  standard,  and  various 
other  details;  but,  in  practice,  the  secondary  measurements 
are  sure  to  have  less  precision  than  is  maintained  in  the 
standard  laboratory.  Moreover,  the  acquisition  of  precision 
in  national  and  especially  in  international  units,  is  a  matter  of 
slow  growth.  For  example,  the  precision  of  realizing  the  first 
standard  B.  A.  ohm,  prepared  by  the  best  physicists  of  that 
time,  was  only  of  the  1.9th  order,  or  1  part  in  74,  that  being 
the  deficiency  error  pertaining  to  the  original  B.  A.  ohm  in 
terms  of  the  international  ohm,  although  the  precision  in  the 
maintenance  of  that  original  ohm  was  much  higher.  It  has 
taken  decades,  however,  to  reach  the  present  order  of  resistance 
precision. 

The  temperature  effect  on  the  resistivity  of  the  material 
employed  in  the  early  standard  German-silver  resistances  was 
a  troublesome  source  of  error  in  the  early  days.  More  recently, 
by  the  use  of  manganin,  this  difficulty  has  been  greatly  dimin¬ 
ished.  There  have  been  outstanding  variations  in  manganin 
standards  that  have  perplexed  physicists,  and  which  did  not 
appear  to  be  connected  with  temperature.  Messrs.  Rosa  and 
Babcock  show  that  the  humidity  of  the  air  is  a  source  of  con¬ 
siderable  variation.  Fig.  1  of  their  paper  indicates  that  man¬ 
ganin  resistances  of  the  usual  construction  varied  as  much 
as  1  part  in  5000  during  the  year,  under  laboratory  conditions 
of  use,  being  highest  in  August  and  lowest  in  March.  The 
source  of  variation  has  been  traced  to  the  moisture  absorbing 
properties  of  shellac,  a  hard,  resinous  insulator  of  organic 
origin.  It  is  customary  to  double-wind  coils  of  tine  insulated 
manganin  wire  upon  a  shellacked  spool  of  hard  rubber,  to  paint 
the  winding  with  shellac  varnish,  and  to  bake  out  the  solvent, 
leaving  the  solid  shellac  on  and  under  the  wire.  It  is  shown 
that  when  these  spools  are  exposed  to  variations  of  atmospheric 
humidity,  they  absorb  or  evaporate  moisture  in  corresponding 
degree,  so  that  the  shellac  expands  and  contracts  accordingly. 
The  shellac  expanding  in  damp  air  stresses  the  wire  in  such  a 
manner  as  to  lengthen  it  very  minutely  and  at  the  same  time 
to  diminish  its  cross-sectional  area  equally  minutely;  so  that 
the  wire  under  tension  offers  slightly  more  resistance.  Since 
these  stresses  are  all  likely  to  be  within  the  elastic  limit,  the  coil 
returns  in  time  to  its  original  resistance  after  exposure  to  drier 
air.  'Ihe  curious  fact  is  that  immersing  the  coils  of  manganin 
wire  in  baths  of  oil  does  not  stop  the  variation,  but  merely 
lessens  it,  for  the  reason,  as  it  is  made  to  appear,  that  the  oil 
slowly  absorbs  moisture  from  the  air,  and  then  hands  the 
moisture  to  the  shellac.  The  variations  naturally  occurring  in 
manganin  coils,  due  to  variations  in  the  moisture  contents  of 
the  shellac,  are  usually  very  slow  and  small,  but  they  affect 
the  limits  of  industrial  precision,  and  must  seriously  affect  the 
limits  of  standard  laboratory  precision.  In  a  few  instances, 
coils  specially  prepared  so  as  to  be  particularly  subject  to 
this  influence  are  pointed  out  to  have  varied  nearly  0.4  per  cent, 
or  I  part  in  250.  The  cure  for  this  source  of  loss  in  precision 
is,  fortunately,  stated  to  be  easy,  and  consists  in  sealing  the 
manganin  resistance  coil  either  in  glass  or  in  good  paraffin 
wax,  so  as  to  e^cclude  the  atmosphere  and  the  water  vapor 
corrtained  therein.  In  practice,  therefore,  no  go(jd  manganin 
resistance  coil  should  be  constructed  employing  shellac,  without 
sealing  it  carefully  in  solid  paraffin. 
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Twenty-Fourth  Annual  Convention  of  the 
American  Institute  of  Electrical 
Engineers. 


r'avored  with  tine  weather,  in  whose  fervent  breath  was  a 
little  of  the  heat  stored  up  from  the  cold  months  of  April  and 
May,  the  American  Institute  of  Electrical  Engineers  began  its 
twenty-fourth  annual  convention,  at  the  Cataract-International 
Hotel,  on  June  25,  the  exercises  lasting  until  the  29th.  At 
no  season  of  the  year  is  the  region  of  the  Falls  more  beautiful 
tlian  in  leafy  June,  and  just  now  Goat  Island  with  its  unique 
and  abundant  flora  is  a  delicious,  shady  retreat,  which  more 
than  once  looked  tantalizing,  seen  from  the  windows  of  the 
convention  hall,  across  the  splashing  waters  of  the  American 
rapids.  A  Niagara  convention  fails  rarely  of  good  attendance, 
and  the  engineers  who  have  been  there  before,  flocked  again  in 
large  numbers  to  the  great  cataract,  to  mingle  their  voices  once 
more  with  that  of  the  gredt  falls  which  for  nearly  20  years 
past  have  been  such  a  constant  stimulation  to  inventive  ability 
and  engineering  skill.  At  first  sight,  indeed,  the  programme 
of  the  convention  would  indicate  that  the  papers  commit¬ 
tee  had  been  obsessed  with  power  transmission  and  could 
think  of  or  plan  for  nothing  else.  At  the  recent  Washington 
convention  of  the  National  Electric  Light  Association,  the  pro¬ 
gramme  embraced  all  knowm  electrical  topics  under  the  sun , 
at  this  later  Niagara  meeting,  the  themes  were  narrowed  down 
to  little  better  than  one.  And  while  this  may  not  be  altogether 
wise  policy  in  bringing  out  the  membership  or  holding  its 
interest,  the  fact  is  undeniable  that  w'hile  w'ithin  sight  and 
sound  of  the  thunderous  cataract,  power  transmission  does 
become  the  all-engross.ing  topic.  Moreover,  the  electrical  arts 
and  the  Imtitute  itself  owe  much  to  the  utilization  of  Niagara, 
the  landmark  in  time  of  all  the  modern  big  dynamos,  high 
potentials,  long  power  circuits,  and  the  general  distribution  of 
electrical  energy  over  vast  areas.  Thus  in  a  way  the  recurrent 
visits  of  the  electrical  engineers  to  the  Falls  may  be  regarded 
in  a  sense  as  an  act  of  involuntary  homage,  and  the  presenta¬ 
tion  of  power  papers  the  formula  of  a  sincere  act  of  worship. 
Most  gratifying  to  everyone  after  all  the  loose  talk  in  the 
papers  about  the  destruction  of  Niagara  by  its  partial  diversion, 
was  the  spectacle  of  a  river  of  rapids,  and  of  plunging  cataracts 
as  brimful,  as  greenly  translucent  and  as  obviously  inexhaustible 
as  at  any  previous  stage  in  its  history.  Before  the  power  era 
begtin,  Niagara  was  horribly  unkempt  at  many  points,  but  the 
stately  new  power  houses  by  day  and  night  add  a  dig^nified 
frame  and  sc'tting  to  the  picture,  and  it  is  easy  to  see  that  in  a 
very  few  years,  even  with  utilization  pushed  to  its  legitimate 
limits,  the  intrinsic  wfildness  of  Niagara  and  the  beauty  of  the 
necessary  environment  will  be  enhanced  rather  than  marred. 
1  he  engineers  have  spoiled  nothing,  and  have  conserved  a 
great  deal  for  the  present  and  the  future. 

The  members  straggled  in  steadily  from  the  previous  Satur¬ 
day,  and  by  Monday  night  over  too  had  been  registered  and 
badged.  All  day  Tuesday  they  straggled  in  by  batches,  and  the 
probability  is  that  at  least  250  to  300  would  be  in  attendance 
before  the  lists  closed.  The  most  picturesque  and  dramatic 
arrival  w'as  that  of  Prof.  Morgan  Brooks,  who,  within  a  week, 
with  a  couple  of  companions,  had  made  an  automobile  run  of 
about  700  miles,  from  the  University  of  Illinois,  at  Champaign, 
and  who  drew  up  dirty  and  smiling  at  breakfast  time  on 
1  uesday  morning,  in  front  of  the  Cataract  House.  The  run 
had  really  been  uneventful,  and  the  machine  had  stood  up  well, 
altliough  it  could  not  easily  have  accumulated  more  mud. 
However.  Niagara  was  handy  to-  clean  it,  and,  refreshed  with 
coffee  and  rolls,  the  burly  professor  was  able  to  present  in  full 
vigor  during  the  morning  'session  his  paper  on  synchronous 
machines. 

During  the  week  there  were  various  entertainments  of  a 
familiar,  but  never  hackneyed,  character.  On  Tuesday  after¬ 
noon.  a  trolley  ride  was  taken  over  the  wild  Gorge  route,  down 


to  Queenstown  and  back  up  through  Queen  Victoria  Park,  thus 
bringing  into  view  all  the  old  and  new  power  developments 
and  their  lines.  On  Wednesday  afternoon  there  was  a  most 
enjoyable  trip  to  the  Natural  Food  factory,  with  tea,  and  an 
opportunity  to  inspect  the  various  and  ingenious  uses  of  electric 
heat  and  power  around  the  plant.  There  were,  of  course,  a 
number  of  other  visits  during  the  week  to  the  power  stations 
and  such  of  the  electrochemical  or  electrometallurgical  works 
as  were  thrown  open  for  inspection.  The  ladies  had  an  automo¬ 
bile  ride  on  Thursday  morning,  and  in  the  evening  the  Institute 
gave  a  reception  at  the  Cataract  Hotel.  The  meetings  of  the 
week  were  held  in  the  large  r<x>m  which  was  the  dining  hall  in 
the  old  days,  and  w^hich  was  decorated  with  flags,  etc.,  for  the 
occasion.  The  local  committee  was  on  hand  all  the  time  and  was 
assiduous  in  its  attentions.  It  .comprised  Messrs.  Philip  P. 
Barton,  chairman;  E.  G.  Acheson,  H.  B.  Alverson,  F.  B.  H. 
Paine  and  W.  N.  Ryerson. 

Several  of  the  past  presidents  of  the  Institute  were  in  at¬ 
tendance,  and  an  interesting  possibility  developed  as  to  their 
closer,  informal  union  to  assist  in  promoting  the  work  and 
welfare  of  the  society  The  present  constitution  of  the  Insti¬ 
tute  recognizes  the  existence  of  those  who  have  carried  off  its 
blue  ribbon  to  the  extent  of  placing  the  ultimate  and  penulti¬ 
mate  “has  beens”  on  the  council,  so  that  they  can  still  foster 
some  useful  pet  policy  or  follow  up  lines  of  development  due 
to  personal  initiative.  But  there  seems  to  be  an  idea  that  with 
perhaps  12  or  15  past  presidents  on  the  active  list  with  tried 
experience  and  a  tested  loyalty  to  the  best  interests  of  the  body, 
it  might  at  times  be  well  if  their  collective  wisdom  were  mad- 
available  for  advice  and  suggestions,  in  an  informal  way,  as 
to  new  problems  confronting  the  body  from  year  to  year.  As 
a  matter  of  fact,  it  is  remarkable  how  many  of  the  past  presi¬ 
dents  remain  in  devoted  service  of  the  institute  quite  outside 
the  duties  and  work  imposed  by  current  office  in  the  council. 
Rotation  in  office  is  the  great  fundamental  American  principle,, 
and  while  it  is  realized  that  probably  none  of  the  past  presidents 
will  ever  fill  the  chair  again,  there  is  also  a  feeling  that  it  might 
be  well  to  keep  them  in  more  intimate  touch  than  at  jtresent 
with  the  inner  affairs  of  the  Institute. 

Secretary  Pope  and  his  assistants,  Messrs.  Wlardlaw  and 
Hutchinson  were  busy  each  day  from  dawn  till  midnight,  and 
their  plans  dnd  arrangements  contributed  greatly  to  the  comfort 
of  all.  Papers  were  available  in  good  shape  for  each  session, 
and  the  bulletin  programmes  were  very  useful,  particularly  those 
giving  the  lists  of  names,  each  member  and  guest  registered 
having  been  given  a  plainly  numbered  badge,  so  that  the  list  was 
at  once  an  easy  means  of  identification.  The  refinements  of  a 
familiar  plan  were  well  worked  out  in  detail,  and  the  location 
of  the  bureau  of  information,  just  outside  the  meeting  room, 
was  most  convenient. 

The  address  of  welcome  at  the  opening  exercises  on  Tuesday 
morning  was  delivered  by  Mr.  A.  G.  Douglas,  mayor  of  Niagara 
Falls,  N.  Y.,  who  had  been  the  contractor  for  the  first  tunnel 
work  around  Niagara,  about  16  years  ago,  and  has  been  con¬ 
tinuously  connected  with  hydroelectric  development  in  that 
neighborhood,  since  that  date.  Mr.  Douglas  announced  that 
arrangements  have  been  made  with  the  General  Electric  Com¬ 
pany  for  numerous  electric  projector  lanterns  for  illuminating 
the  falls.  The  lanterns  will  be  equipped  for  throwing  vari¬ 
colored  light  upon  the  falling  w-ater  and  the  spray.  It  is  the 
expectation  to  illuminate  the  falls  every  night,  but  to  use  the 
colored  lighting  equipments  perhaps  only  three  times  per  week. 
The  equipment  is  now  being  installed  and  will  probably  be 
ready  for  use  by  August  15. 

Following  the  address  of  welcome.  President  Sheldon  intro¬ 
duced  President-elect  H.  G.  Stott,  who  outlined  briefly  the 
ixjlicy  which  the  incoming  adnainistration  will  adopt  with  refer¬ 
ence  to  the  work  of  the  Institute.  Although  the  constitution 
now  limits  the  membership  of  the  committee  on  papers  to  five 
persons,  it  is  the  expectation  to  have  each  of  these  five  persons 
to  act  as  a  chairman  of  a  special  sub-committee  devoted  to 
one  particular  branch  of  w’ork  of  the  general  committee.  Thus 
there  wfill  be  a  sub-committee  on  electric  railw'ays,  another  on 
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electric  lighting,  another  on  general  engineering,  etc.  Mr.  P. 
H.  Thomas  has  been  appointed  chairman  of  the  general  com¬ 
mittee  on  papers. 

Dr.  Sheldon  then  delivered  his  presidential  address,  entitled 
“The  Properties  of  Electrons.”  The  paper  by  Dr.  A.  E.  Ken¬ 
nedy  and  Mr.  E.  R.  Shepard,  on  “The  Heating  of  Copper  Wires 
by  Electric  Currents,”  upon  request  of  the  authors,  who  were 
unable  to  be  present,  was  read  by  title. 

Mr.  H.  W.  Fisher  then  read  his  paper  on  “Power-Factor, 
Alternating-Current,  Inductive  Capacity,  Chemical  and  Other 
Tests  of  Rubber  Covered  Wires.”  The  discussion  was  opened 
by  Dr.  C.  P.  Steinmetz,  who  pointed  out  that  the  chief  value 
of  the  paper  lies  in  the  suggestion  concerning  the  desirability  of 
measuring  the  energy  loss  in  the  dielectric  of  a  cable.  It  is 
not  proper,  however,  to  judge  the  quality  of  a  cable  solely  by 
its  dielectric  loss.  The  value  of  a  cable  depends  upon  its 
ability  to  withstand  a  high  voltage  and  to  ward  off  deprecia¬ 
tion.  To  the  extent  that  depreciation  depends  upon  the 
temperature  it  is  desirable  to  have  a  low  dielectric  loss.  It 
should  be  recognized,  however,  that  a  considerable  portion  of 
the  depreciation  may  be  attributed  to  chemical  action  on  ac¬ 
count  of  some  local  defect  or  of  occluded  air. 

Mr.  H.  G.  Stott  expressed  the  opinion  that,  although  com¬ 
parative  tests  of  certain  cables  the  compositions  of  whose 
insulations  are  known  are  of  some  value,  yet  much  more  reli¬ 
able  and  satisfactory  results  can  be  obtained  by  making  a  series 
of  tests  upon  a  certain  line  of  cables  in  the  insulation  of 
which  only  one  ingredient  is  changed  at  one  time.  He  re¬ 
marked  that  the  tests  that  are  commonly  applied  to  cables  are 
not  sufficient  for  determining  the  ingredients  of  the  insulating 
materials,  and  the  purchaser  must  depend  to  a  great  extent  upon 
the  maufacturer  to  supply  the  proper  dielectric  material. 

The  paper  by  Prof.  Morgan  Brooks,  on  the  graphical  repre- 
serktation  of  the  interactions  of  synchronous  machines,  was 
presented  in  abstract  by  the  author.  This  paper  was  discussed 
by  Mr.  E.  J.  Berg  and  by  Dr.  Steinmetz,  the  former  of  whom 
called  attention  to  the  fact  that  the  assumption  by  Prof.  Brooks 
of  a  constant  reactance  of  the  armature  circuit  of  a  synchron¬ 
ous  machine  is  not  strictly  in  accord  with  the  facts,  while  the 
latter  explained  in  detail  that  such  assumption  is  sufficient  as 
a  first  approximation  but  leads  to  error  in  certain  cases.  Thus 
when  the  machine  is  provided  with  projecting  poles  the  re¬ 
luctance  is  not  uniform  around  the  air  gap.  The  phenomenon 
of  such  a  machine  can  best  be  accounted  for  by  considering 
the  reluctance  to  consist  of  two  components  in  electrical 
quadrature,  one  being  much  larger  than  the  other.  This  method 
is  somewhat  complicated,  so  that  it  is  customary  to  treat  the 
subject  as  Prof.  Brooks  has  done  by  assuming  a  mean  value 
for  the  reluctance  and  a  corresponding  average  value  for  the 
synchronous  impedartce. 

At  the  opening  of  the  evening  session  on  Tuesday,  Mr.  T.  C. 
Martin,  chairman  of  the  Building  Fund,  made  an  appeal  on 
behalf  of  the  work  and  a  sitatement  of  what  had  been  accom¬ 
plished.  The  subscriptions  to  date  reached  a  total  of  $164,383, 
and  the  amount  of  cash  collected,  $129,039.  There  were  934 
contributors  to  the  fund  up.  to  the  annual  meeting,  and  963 
now.  The  committee  still  had  to  raise  about  $20,000,  and  this 
might  prove  as  difficult  as  all  the  rest,  “all  the  slack  having 
been  pulled  in.”  But  there  were  3000  members  of  the  Insti¬ 
tute  who  had  not  given,  and  at  $5  each,  that,  with  a  few  other 
expected  gifts  would  lift  the  entire  dqbt.  But  it  was  uphill 
work.  The  latest  appeal,  sent  out  two  weeks  ago,  had  brought 
in  29  subscriptions  of  $649,  but  that  was  too  slow  to  effect  the 
purpose  of  freeing  the  Institute  from  this  serious  financial  obli¬ 
gation.  Mr.  Martin  then  asked  for  further  gifts  and  stated  that 
pledges  would  be  received  during  the  week. 

After  Mr,  Martin’s  remarks,  the.  paper  by  Prof.  E.  E.  F. 
Creighton,  on  “Protective  Apparatus  Engineering,”  the  paper  by 
Mr.  P.  H.  Thomas,  on  “The  Practical  Testing  of  Lightning  Ar¬ 
resters,”  and  the  paper  by  Mr.  N.  J.  Neall,  on  “A  Proposed 
Lightning  Arrester  Test,”  were  presented  in  abstract  by  the 
authors. 


The  discussion  on  these  papers  was  opened  by  Dr.  C.  P, 
Steinmetz,  who  stated  that  the  recommendations  of  Prof. 
Creighton  and  Mr.  Thomas  relate  to  tests  to  be  conducted  by 
manufacturers,  while  the  test  proposed  by  Mr.  Neall  is  suitable 
for  arresters  already  installed.  The  tests  suggested  by  the 
former  two  writers  are  so  severe  that  they  can  be  applied  to 
only  a  few  specimens  of  a  certain  line  of  arresters,  because  the 
arresters  will  not  be  suitable  for  service  after  the  tests  have 
been  completed.  It  is  to  be  noted,  however,  that  the  test 
proposed  by  Mr.  Neall  may  result  in  the  destruction  of  an 
arrester.  In  arranging  any  series  of  lightning  arrester  tests  as 
standard  it  must  be  recognized  that  mere  over-voltage  tests 
are  not  suitable  for  water  jet  or  electrolytic  arresters.  The 
former  remains  at  all  times  as  a  source  of  leak  to  ground, 
while  the  latter  permits  a  large  current  to  flow  when  the  voltage 
is  suddenly  increased. 

Prof.  Creighton  expressed  his  agreement  with  most  of  the 
recommendations  made  by  Mr.  Thomas,  but  stated  that  arresters 
should  be  subjected  to  conditions  equally  as  severe  as  the 
ones  met  during  lightning  storms. 

Mr.  Thomas  stated  that  it  is  essential  to  arrange  the  specifica¬ 
tions  for  lightning  arrester  tests  in  such  a  manner  that  they 
may  readily  be  understood  and  carried  out  by  men  with  only 
practical  training.  He  said  that  the  experience  with  the  design 
and  operation  of  the  electrolytic  type  of  arrester  has  as  yet 
not  been  sufficient  to  justify  the  standardization  of  any  rules 
for  its  test. 

Mr.  W.  S.  Lee  called  attention  to  the  great  importance  to 
the  operating  engineer  of  having  some  standard  test  that  he 
may  apply  to  arresters  in  place  in  order  to  ascertain  if  they 
have  been  properly  constructed  and  are  in  good  working  condi¬ 
tion. 

In  closing  the  discussion  Mr.  Neall  explained  that  the  diffi¬ 
culty  which  had  initially  been  encountered  in  causing  a  spark 
from  an  induction  coil  to  start  an  arc  across  a  lightning  arrester 
had  been  overcome  by  a  slight  change  in  the  arrangement  of 
the  test  circuits.  No  difficulty  should  be  experienced  in  testing 
arresters  for  75,000-volt  circuits  by  the  method  proposed. 

In  the  absence  of  the  author,  the  paper  by  Mr.  Louis  Cohen 
on  “Inductive  Disturbances  in  Telephone  Lines,”  was  read  by 
title.  There  was  no  discussion,  and  the  meeting  was  ad¬ 
journed. 

The  Burton  Bill  and  Its  Effect  on  Electrical 
Developments  at  Niagara  Falls. 

On  the  29th  day  of  June,  1906,  by  the  approval  of  the  Presi¬ 
dent,  the  measure  introduced  in  Congress  by  Congressman  T. 
E.  Burton,  chairman  of  the  House  Committee  of  Rivers  and 
Harbors,  commonly  known  as  the  Burton  bill,  became  a  law. 
It  is  designated  in  its  title  as  “An  Act  for  the  Control  and 
Regulation  of  the  Waters  of  the  Niagara  River,  for  the  Pre¬ 
servation  of  Niagara  Falls,  and  for  other  Purposes.”  It  was 
intended  by  Congress  as  a  measure  for  temporarily  controlling 
the  situation  while  a  treaty  dealing  with  the  entire  subject  of 
the  diversion  of  the  waters  of  the  Niagara  River  on  both  the 
American  and  Canadian  sides  could  be  negotiated  with  Great 
Britain.  By  the  terms  of  the  act,  its  operation  is  expressly 
limited  for  a  period  of  three  years  from  the  date  of  enactment, 
and  the  President  is  requested  to  open  negotiations  with  Great 
Britain  for  the  treaty  above  indicated. 

From  the  title  of  the  act,  from  the  nature  of  its  provisions 
and  from  the  proceedings  before  the  Congressional  committee 
having  it  in  charge,  it  is  fair  to  assume,  in  fact,  it  is  very  gen¬ 
erally  recognized,  that  the  sole  intent  of  the  measure  is  to  pre¬ 
serve  the  beauty  of  the  falls.  These,  as  is  well  known,  are 
partly  within  the  territorial  limits  of  the  state  of  New  York, 
and  partly  within  the  limits  of  the  Dominion  of  Canada,  and  as 
the  Constitution  does  not  give  the  federal  government  power 
to  prescribe  regulations  for  the  preservation  of  landscapes,  it 
was  necessary  to  base  the  act  on  the  theory  of  a  purpose  dif¬ 
ferent  from  that  indicated,  namely,  the  “commerce”  clause  of 
the  Constitution. 
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I’KOVISIUNS  t)F  THE  L.\W. 

1  he  law  restricts  the  use  of  the  waters  of  the  Niagara  River 
for  power  purposes  on  both  the  American  and  the  Canadian 
sides;  by  direct  prohibition  on  the  American  side  where  the 
jurisdiction  of  Congress  was  assumed,  and  indirectly  on  the 
Canadian  side  by  restricting  what  was  considered  the  chief  mar¬ 
ket  for  power.  The  restrictions  on  the  American  side  in  brief 
are  as  follows: 

( I )  Diversion  of  water  for  power  purposes  is  prohibited  ex¬ 
cept  under  permit  from  the  Secretary  of  War. 

(2j  The  Secretary  of  War  is  authorized  to  grant  permits  only 

(a)  To  plants  already  actually  producing  power  from  the 
waters  of  the  river ; 

(b)  In  the  first  instance,  to  no  plant  in  excess  of  the  amount 
in  actual  use  in  production  of  power  at  date  of  enactment  of 
the  law  or  already  contracted  for  use  in  factories  whose  build¬ 
ings  were  then  in  course  of  construction; 

(.c)  In  the  first  instance,  not  in  excess  of  an  aggregate  di¬ 
version  by  all  companies  of  15,600  cu.  ft.  per  second — somewhat 
under  7  per  cent  of  the  flow  of  the  river; 

{d)  To  no  one  company  in  excess  of  8,600  cu.  ftr.  per  second; 

(^)  Further  permits  specifically  called  “revocable”  may  be 
granted  after  not  less  than  six  months’  diversion  of  the  entire 
i5,()00  cu.  ft.  shall  have  demonstrated  that  the  additional  amount 
taken  in  connection  with  the  aggregate  amount  diverted  on  both 
the  American  and  Canadian  sides,  shall  not  injure  or  inter¬ 
fere  with  the  “navigable  capacity  of  said  river  or  its  integrity 
and  proper  value  as  a  boundary  stream  or  the  scenic  grandeur 
of  Niagara  b'alls.” 

The  latter  provision  is  the  survival  of  a  more  liberal  fea¬ 
ture  of  the  bill  as  first  enacted  by  both  branches  of  Congress, 
having  been  changed  to  this  form  in  the  subsequent  Senate- 
House  conference  after  the  bill  had  left  the  control  of  the 
Committee  on  Rivers  and  Harbors.  The  provision  will  be 
valueless  during  the  life  of  the  present  law  and  no  permit  of 
the  class  by  it  provided  for  is  likely  within  that  time  to  be 
granted  or  even  asked  for. 

RESTRICTIONS  ON  IMPORT.\TION  OK  POWER. 

.•\t  the  time  of  the  enactment  of  the  measure,  the  chief  mar¬ 
ket  for  power  was  on  the  .\merican  side.  It  seemed  to  the 
author  of  the  bill  and  to  the  advocates  of  the  measure  that  di¬ 
version  would  not  be  made  on  the  Canadian  side  greatly  in 
excess  of  the  possible  market  in  the  United  States.  Therefore, 
importation  of  power  from  Canada  into  the  United  States  was 
restricted  as  follows : 

(1)  No  power  derived  from  the  waters  of  the  river  or  its 
tributaries  shall  be  transmitted  from  Canada  into  the  United 
States  except  by  permit  of  the  Secretary  of  War. 

(2)  The  latter  cannot  grant  permits  in  the  first  instance  in 
excess  of  160.000  horse-power; 

(3)  “Revocable”  permits  may  be  granted  up  to  a  maximum 
of  350.000  horse-power  inclusive  of  the  160,000  horse-power  per¬ 
mits  of  the  first  class. 

Violation  of  any  of  the  provisions  of  the  act  are  made  penal 
offences  punishable  by  fines  not  exceeding  $2,500  and  by  im¬ 
prisonment  not  exceeding  one  year.  The  Secretary  of  War  is 
given  authority  to  revoke  any  permit  either  for  diversion  of 
water  on  the  American  side  or  for  transmission  of  power  mto 
the  United  States,  and  all  permits  are  to  expire  three  years 
from  the  date  of  the  enactment  of  the  law. 

EFFECTS  OF  THE  L.\W. 

The  first  effect  of  the  law  was  at  once  to  suspend,  for  at 
least  the  period  of  the  act,  if  not  through  fear  of  re-enact¬ 
ment  in  the  same  or  a  still  more  summary  form  perpetually,  all 
rights  of  companies  with  New  York  state  charters  which  had 
not  already  constructed  and  put  into  operation  their  plants. 
.\mong  such  companies  was  the  Niagara  County  Irrigation  & 
Water  Supply  Company,  which  had  perfected  its  plans  for 
taking  water  from  the  Niagara  River  near  La  Salle,  about  five 
miles  above  the  falls,  conducting  it  in  a  surface  canal  to  be  con¬ 
structed  large  enough  for  navigation  of  lake  boats  to  a  point 
in  the  escarpment  near  Lewiston  and  there  under  a  head  of 


upwards  of  200  ft.  making  a  power  development  of  200,000  elec¬ 
trical  horse-power  or  more.  The  Niagara,  Lockport  &  On¬ 
tario  Power  Company  also  had  a  charter  from  the  state  of 
New  York  under  which  it  claimed  to  have  the  right  to  divert 
water  from  Niagara  River  in  unlimited  quantities.  The  com¬ 
pany  also  claimed  to  have  in  mind  a  plan  for  the  development 
of  some  200,000  electrical  horse-power  in  a  manner  similar  to 
that  of  the  Irrigation  Company.  The  Lower  River  Power  Com¬ 
pany  also  has  a  charter  from  the  State  of  New  York  for  the 
development  of  power  from  the  rapids  in  the  river  below  the 
falls  and  had  a  general  plan  for  such  development. 

Except  for  the  few  smaller  concerns  mostly  along  the  Eric 
Canal,  at  the  date  of  the  enactment  of  the  law,  only  tw'o  power 
plants  were  producing  power  from  the  waters  of  the  Niagara 
River  on  the  American  side.  The  Niagara  Falls  Power  Com¬ 
pany  was  the  world  pioneer  in  the  development  of  electrical 
power  in  considerable  amounts  from  high-head  water  power 
and  in  long-distance  transmission,  having  been  the  first  in  the 
adoption  of  high  voltage,  alternating  current  as  a  basis  of  long 
distance  distribution  in  any  considerable  quantity.  At  the  time 
of  the  enactment  of  the  Burton  bill,  the  company  was  using 
bout  8600  cu.  ft.  of  water  per  second.  Since  the  year  1891,  it 
has  been  the  owner  of  lands  along  the  Niagara  River,  having  a 
continuous  frontage  of  upwards  of  two  miles.  The  Legislature 
of  the  State  of  New  York  had  confirmed  its  right  as  a  riparian 
owner  to  divert  sufficient  water  from  the  Niagara  River  to 
develop  200,000  horse-power,  having  made  such  confirmation 
in  consideration  of  the  free  provision  by  the  company  of  water 
and  electricity  for  lamps  and  motors  for  the  State  Reservation 
at  Niagara.  Its  plans  contemplated  two  tail-race  tunnels,  only 
one  of  which  had  yet  been  constructed ;  but  the  acquisition  of 
lands,  the  taking  on  of  power  contracts  and  expenditures  in 
large  amounts  had  already  committed  it  to  the  construction  of 
a  second  tail-race  tunnel.  The  Burton  bill  expressly  limits 
permits  of  the  “first  class”  to  the  amount  of  water  in  actual  use 
at  the  time  of  the  enactment,  and  that  in  the  case  of  any  one 
power  company  such  amount  shall  not  exceed  8600  cu.  ft.  of 
water  per  second.  The  law,  therefore,  definitely  cuts  off  the 
Niagara  Falls  Power  Company  from  constructing  its  second 
tunnel.  .\s  substantially  the  entire  output  of  the  present  tun¬ 
nel  is  now  being  used  at  Niagara  Falls  by  a  large  number  of 
prosperous  and  growing  industries  largely  created  by  reason  of 
the  Niagara  Falls  Power  Company’s  electrical  developments, 
the  law  if  continued  in  its  present  form  or  in  a  form  not  per¬ 
mitting  the  completion  of  the  company’s  plans  for  a  200,000 
horse-power  development  is  likely  to  inflict  great  damage  to  an 
important  part  of  the  industries  and  commerce  of  this  country 
and  certainly  to  the  Niagara  frontier,  already  the  world  center 
of  electrolytic,  electrothermal,  electrochemical  and  electro¬ 
metallurgical  industries. 

The  only  other  company  to  which,  under  the  Burton  bill,  per¬ 
mits  could  be  granted  is  the  Niagara  Falls  Hydraulic  Power 
&  Manufacturing  Company.  Under  its  rights  as  a  riparian 
owner  as  early  as  1853,  this  company  began  in  some  measure  to 
divert  water  for  power  purposes  from  the  Niagara  River. 
Continuously  thereafter,  flour  and  other  mills  were  located  on  its 
canal  basin  using  water  from  the  Niagara  River  under  com¬ 
paratively  low  heads  and  discharging  from  the  high  bank  be¬ 
low  the  falls.  Soon  after  the  commencement  of  the  electrical 
development  of  the  Niagara  Falls  Power  Company,  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company  began  to 
enlarge  its  intake  canal  and  to  install  turbines  in  the  gorge  he- 
low'  the  falls,  thus  utilizing  upwards  of  200  ft.  available  head. 
In  i8q6,  the  New  York  State  Legislature  by  a  special  act  con¬ 
firmed  the  company’s  rights  as  a  riparian  owner  to  divert  water 
within  certain  limits  specified  as  to  dimensions  and  slope  of 
the  intake  canal,  amounting,  as  is  claimed  by  the  engineers  of 
the  company,  to  a  limit  of  about  9500  second-feet  and  capable 
of  generating  about  100.000  horse-power.  .\t  the  time  the 
Burton  bill  went  into  effect,  the  company  was  diverting  sub¬ 
stantially  4000  cu.  ft.  of  water  per  second,  and  generating  up¬ 
wards  of  40.000  horse-power.  The  company  had  also  con¬ 
tracted  to  sell  to  the  Pittsburg  Reduction  Company  (now  the 
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Aluminum  Company  of  .\r.. erica)  an  additional  36,000  horse¬ 
power  delivered  at  the  turbine  shaft,  and  had  already  begun  an 
additional  development  designed  for  that  amount  and  upwards, 
and  the  Aluminum  Company  of  .\merica  had  already  commenced 
the  construction  of  its  additional  plant  for  the  use  of  the  power. 
It  was  with  this  particular  case  in  mind  that  Congress  ac¬ 
cepted  an  amendment  to  the  Burton  bill  made  by  Senator  Kno.x 
of  I’ennsylvania  to  the  effect  that  permits  for  diversion  might 
issue  for  an  additional  amount  of  .water  for  power  “con¬ 
tracted  to  be  used  in  factories,  the  buildings  for  which  are  now 
in  process  of  construction.”  The  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company  had  begun,  in  fact,  the  con¬ 
struction  of  its  No.  3  power  station  designed  for  13  units  of 
10,000  horse-power  each,  and  two  exciter  units  of  1000  horse¬ 
power  each.  Five  of  the  units  will  be  devoted  to  the  service 
of  the  .\luminum  Company  of  America.  Work  on  this  station 
has  been  practically  held  up  until  the  plans  are  approved  by  the 
commission  appointed  to  recommend  means  for  beautifying  the 
banks  along  the  .\merican  side  below  the  falls. 

Except  for  the  revocable  permits,  valueless  as  indicated  dur¬ 
ing  the  life  of  the  present  act,  the  Burton  bill  will  limit  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company  to 
a  diversion  of  6500  second-feel  and  will  therefore  cut  it  off 
from  its  rights  as  a  riparian  owner,  as  confirmed  and  limited  by 
the  State  of  New  York,  to  the  extent  of  3000  second-feet,  the 
equivalent  at  the  available  head  of  alx)ut  60,000  electrical  horse¬ 
power. 

PKR.MITS  GK.XNTEI). 

Pending  formulation  by  the  Secretary  of  War  of  all  the  pro¬ 
visions  and  conditions  to  be  incorporated  in  his  final  permits, 
temporary  permits  now  have  been  issued  in  the  following 
amounts : 

( )n  the  .\merican  side  ; 

(  I )  To  miscellaneous  power  users  from  the  Eric  Canal.  500 
cu.  ft.  per  second. 

(2)  To  the  Niagara  Falls  Power  Company.  8600  cu.  ft  per 
second,  the  maximum  amount  permitted  to  any  one  company. 

(3)  To  the  Niagara  Falls  Hydraulic  Power  &  Manufactur¬ 
ing  Company,  4000  cu.  ft.  per  second.  further  permit  to 
this  company  of  2500  additional  cubic  feet  per  second  doubtless 
will  be  granted  by  the  Secretary  of  War  on  the  completion  by 
it  and  Iw  the  .Muminum  Company  of  .\merica  of  tlie  works 
now  under  construction. 

On  the  Canadian  side: 

Only  two  permits,  both  temi>orary,  have  as  yet  actually  issued 
for  the  transmission  of  power  from  Canada  into  the  United 
States,  one  to  the  Niagara  Falls  Power  Company  for  the  trans¬ 
mission  of  52.(XX)  electrical  horse-p<awer  from  the  plant  of  its 
allied  company,  the  Canadian  Niagara  Power  Company,  and 
the  other  to  the  .Niagara,  Lockport  &  Ontario  Power  Company 
for  the  transmission  of  25.000  electrical  horse-power  from  the 
plant  of  its  allied  company,  the  Ontario  Power  Company. 

.\s  to  the  first-class  permits,  the  Secretary  of  War  has  already 
allotted  the  i6o.(XX)  electrical  horse-power  for  which  such  per¬ 
mits  can  be  given,  as  follows : 


l-'riim  the  plant  of  the  International  Railway  Company .  1.500  e.h.p. 

“  “  “  Ontario  I’ower  Company .  60,000  e.h.p. 

"  “  “  “  Canadjan  Xiagara  I’ower  Company...  5^,500  e.h.p. 

"  “  “  “  Klectrical  Development  Company  of 

Ontario  . 46,000  e.h.p. 

Total  . 160,000  e.h.p. 


EFFECT  ON  C.\N.\I)I.\N  COM  P.VX’IE.S  .\M)  THE  M.XRKET  F(m  POWER. 

I'he  Canadian  Niagara  Power  Company  now  has  in  opera¬ 
tion  five  generating  units  of  a  maximum  capacity  of  about 
1 1. 000  electrical  horse-power  each.  It  has  constructed  a  trans¬ 
mission  line  over  a  private  right  of  w:iy  along  the  Canadian 
side  and  substantially  parallel  t(»  the  Niagara  River  to  Fort 
I'Tie,  opposite  Buffalo,  where  it  spans  the  Niagara  River  be¬ 
tween  steel  towers  on  either  bank.  Over  this  line  the  company 
is  now  transmitting  to  Terminal  'House  B  of  the  Cataract 
Power  &  Conduit  Company,  the  Buffalo  distributing  agent  of 
the  Niagara  Falls  Power  Company,  varying  amounts  of  power 
up  to  about  12.500  electrical  horse-power,  which  within  a  few 
weeks  will  be  increased  to  25,000  electrical  Imrse-power,  the 


capacity  of  the  present  transmission  line.  1  he  Canadian 
Niagara  Power  Company  is  also  connected  by  underground 
cables  with  the  transformer  house  of  the  Niagara  Falls  Power 
Company  on  the  .American  side,  over  which  it  is  now  transmit¬ 
ting  about  20,000  electrical  horse-power  used  by  the  American 
company  in  fulfilling  its  power  obligations  on  its  manufacturing 
lands  at  Niagara  Falls,  N.  Y.  Before  the  enactment  of  the 
Burton  bill,  the  Canadian  Niagara  Power  Company  had  ap 
proximately  completed  its  headworks,  whe^elpit  and  tunnel  for 
a  development  containing  1 1  units  like  the  five  already  installed. 
The  work  was  so  far  advanced  that  it  was  necessary  that  it  be 
completed,  but  the  passage  of  the  Burton  bill  halted  the  work 
of  installing  additional  generating  units  until  the  demand  for 
use  in  Canada  shall  be  sufficiently  urgent  to  justify  and  en¬ 
courage  the  additional  investment. 

Before  the  passage  of  the  bill,  the  Niagara,  Lockport  &  On¬ 
tario  Power  Company,  the  ,\merican  ally  of  the  Ontario  Power 
Company,  had  well-nigh  completed  transmission  lines,  largely 
over  private  right  of  way,  100  ft.  and  upwards  in  widtii 
and  extending  eastwardly  through  central  New  York  for 
a  distance  of  over  160  miles  to  Lockport,  Rochester. 
Syracuse  and  beyond,  with  a  further  branch  extending 
southerly  from  Lockport  to  South  Buffalo  and  the  Lackawamvi 
Steel  plant.  It  had  negotiated  a  contract  to  take  from  the  On¬ 
tario  Power  Company  60,000  electrical  horse-power  of  the  out¬ 
put  of  the  latter  company’s  Canadian  plant  with  an  option  on  a 
further  large  amount.  The  Ontario  Pow’er  Company  had  sub¬ 
stantially  completed  about  one-third  of  its  proposed  Canadian 
development  with  headworks  and  certain  other  parts  for  an 
entire  development  of  180.000  electrical  horse-power.  Through 
the  Niagara.  Lockport  &  Ontario  Power  Company  it  is  now 
transmitting  an  aggregate  of  substantially  10.000  electrical  horse¬ 
power  to  Lockport,  Syracuse  and  the  Lackawanna  Steel  plant, 
w  Inch  amount  it  is  understood  will  eventually  be  increased  to  the 
maximum  amount  of  its  permit  under  the  law.  That  the  Bur¬ 
ton  bill  has  hindered  seriously  the  plans  of  these  companies  to 
a  point  that  fairly  may  be  called  confiscatory,  there  can  be  no 
doubt.  The  Ontario  Pow’er  Company  is  now  apparently  seek 
ing  and  already  seems  to  have  a  grasp  upon  the  Canadian 
market  for  a  large  part  of  its  propo.sed  development,  having 
closed  a  contract  with  the  Hydro-Electric  Power  Commission 
of  Ontario  for  a  maximum  of  100,000  horse-power  at  $10.40 
per  horse-power  per  year.  This  power  will  be  dispensed  to 
municipalities  in  Ontario,  without  profit  to  the  commission,  the 
latter  building  the  transmission  lines,  etc.,  from  the  Ontario 
Power  Company’s  power  house.  Much  of  this  power  the  com 
pany  had  planned  to  transmit  into  the  United  States. 

rile  Electrical  Development  Company  of  Ontario  had  organ¬ 
ized  an  .\merican  distributing  agency  and  it  had  made  plans  to 
carry  a  considerable  part  of  its  output  into  the  state  of  New 
York  as  far  at  least  as  Rochester.  It  had  not.  however,  liki 
the  other  companies  made  a  large  investment  in  American 
transmission  lines.  There  may  be  some  doubt  as  to  whether 
the  amount  of  power  that  it  is  now  authorized  to  transmit  i> 
sufficient  to  justify  an  investment  so  large  as  transmission  cir¬ 
cuits  e.xtending  so  great  a  distance  as  to  Rochester.  It  has 
constructed  a  transmission  line  to  Toronto,  a  distance  of  90 
miles,  and  at  peak  load  is  transmitting  to  that  city  somewhat 
in  excess  of  the  output  of  one  of  its  four  12.500  electrical  horse¬ 
power  generating  units  which  it  has  installed.  Ihe  plant  of  the 
company  is  designed  for  an  output  of  125.000  electrical  horse¬ 
power,  generators  for  50,000  of  which  have  already  been  in¬ 
stalled.  It  is  understood  to  have  a  considerable  market  in  sight 
for  its  power  in  Toronto,  and  from  present  indications  it  w'ould 
seem  that  the  Canadian  market  is  likely  ultimately  to  absorl) 
all  of  the  power  of  its  proposed  development. 

The  net  result  therefore  and  thq  probable  effect  of  the  Bur¬ 
ton  bill,  if  continued,  is  a  restriction  within  the  State  of  New 
York  of  the  use  of  Niagara  power  to  substantially  the  amount 
of  the  present  demand  and  the  forcing  of  the  three  great  plants 
now  partly  constructed  on  the  Canadian  side  to  seek  a  market 
in  Canada  for  about  two-thirds  of  the  output  of  their  completed 
plants  instead  of  transmitting  the  larger  part  of  that  power  to  the 
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State  of  New  York  and  possibly  beyond,  as  originally  intended. 
There  is  every  indication  pointing  to  the  belief  that,  even  with¬ 
out  change  in  tariff  schedules,  the  Canadian  market  eventually 
will  be  sufficient  to  absorb  all  the  power  orginally  intended  for 
American  consumption.  A  substantial  reduction  by  the  United 
States  in  tariff  rates  on  manufactured  articles  would  stimulate 
the  power  market  in  Canada  to  a  point  where  the  demand 
would  precede  the  rate  of  installation  of  all  the  additional 
generating  units. 

Tesla. 

The  following  letter  from  Mr.  Nikola  Tesla  appeared  in  the 
New  York  Times  of  Sunday,  June  23; 

“You  have  called  me  an  ‘inventor  of  some  useful  pieces  of 
electrical  apparatus.’  It  is  not  quite  up  to  my  aspirations,  but 
I  must  resign  myself  to  my  prosaic  fate.  I  canpot  deny  that 
you  are  right. 

“Nearly  4,000,000  horse-power  of  waterfalls  are  harnessed  by 
my  alternating-current  system  of  transmission,  which  is  like 
saying  that  one  hundred  million  men — untiring,  consuming 
nothing,  receiving  no  pay — are  laboring  to  provide  for  our 
wants,  incidentally  saving  the  waste  of  one  hundred  million 
tons  of  coal  annually.  In  this  great  city  the  elevated  roads, 
the  subways,  and  street  railways  are  operated  by  my  system, 
and  the  lamps  and  other  electrical  appliances  get  the  current 
through  machinery  of  my  invention.  And  as  in  New  York  so 
all  the  world  over  where  electricity  is  introduced.  The  tele¬ 
phone  and  the  incandescent  lamp  fill  specific  and  minor  de¬ 
mands,  electric  power  meets  the  many  general  and  sterner 
necessities  of  life.  Yes,  I  must  admit,  however  reluctantly,  the 
truth  of  your  unflattering  contention. 

“But  the  greater  commercial  importance  of  this  invention  of 
mine  is  not  the  only  advantage  I  have  over  my  celebrated  pre¬ 
decessors  in  the  realm  of  the  useful,  who  have  gpven  us  the 
telephone  and  the  incandescent  lamp.  Permit  me  to  remind 
you  that  I  did  not  have,  like  Bell,  such  powerful  help  as  the 
Reis  telephone,  which  reproduced  music  and  only  needed  a 
deft  turn  of  an  adjusting  screw  to  repeat  the  human  voice;  or 
such  vigorous  assistance  as  Edison  found  in  the  incandescent 
lamps  of  King  and  Starr,  which  only  needed  to  be  made  of 
high  resistance.  Not  at  all.  I  had  to  cut  the  path  myself,  and 
my  hands  are  still  sore.  All  the  army  of  my  opponents  and 
detractors  was  ever  able  to  drum  up  against  me  in  a  fanatic 
contest  has  simmered  down  to  a  short  article  by  an  Italian — 
Prof.  Ferraris — dealing  with  an  abstract  and  physically  mean¬ 
ingless  idea  of  a  rotating  magnetic  pole  and  published  years 
after  my  discovery,  months  even  after  my  .complete  disclosure 
of  the  whole  practically  developed  system  in  all  its  essential 
universally  adopted  features.  It  is  a  publication,  pessimistic 
and  discouraging,  devoid  of  the  discoverer’s  virility  and  force, 
devoid  of  results,  utterly  wanting  in  the  faith  and  devotion  of 
the  inventor,  a  defective  and  belated  record  of  a  good  but 
feeble  man  whose  only  response  to  my  whole-souled  brother 
greeting  was  a  plaintive  cry  of  priority — a  sad  contrast  to  the 
strong  and  equanimous  Schallenberger,  a  true  American  engi¬ 
neer,  who  stoically  bore  the  pain  that  killed  him. 

“A  fundamental  discovery  or  original  invention  is  always  use¬ 
ful,  but  it  is  often  more  than  that*  There  are  physicists  and 
philosophers  to  whom  the  marvelous  manifestations  of  my  ro¬ 
tating  magnetic  field,  the  suggestive  phenomena  of  rotation 
without  visible  connection,  the  ideal  beauty  of  my  induction 
motor  with  its  contactless  armature,  mean  quite  as  much  as 
the  thousands  of  millions  of  dollars  invested  in  enterprises  of 
which  it  is  the  foundation. 

“And  this  is  true  of  all  my  discoveries,  inventions  and  scien¬ 
tific  results  which  I  have  since  announced,  for  I  have  never  in¬ 
vented  what  immediate  necessity  suggested,  but  what  I  found 
as  most  desirable  to  invent,  irrespective  of  time.  Let  me  tell 
you  only  of  one — my  ‘mag^nifying  transmitter,’  a  machine  with 
which  I  have  passed  a  current  of  100  amperes  around  the 
globe,  with  which  I  can  make  the  whole  earth  loudly  repeat  a 
word  spoken  in  the  telephone,  with  which  I  can  easily  bridge 


the  gulf  which  separates  us  from  Mars.  Do  you  mean  to  say 
that  my  transmitter  is  nothing  more  than  a  ‘useful  piece  of 
electrical  apparatus’? 

“I  do  not  wish  to  enlarge  on  this  for  obvious  reasons.  To 
be  compelled  by  taciturn  admirers  to  dwell  on  my  own  achieve¬ 
ments  is  hurting  my  delicate  sensibilities,  but  as  I  observe  your 
heroic  and  unceasing  efforts  in  praising  your  paper,  while  your 
distinguished  confreres  maintain  on  its  merits  a  stolid  silence, 

I  feel  that  there  is,  at  least,  one  man  in  New  York  able  to  ap¬ 
preciate  the  incongeniality  of  this  correspondence.  Allow  me 
to  ask  you  just  one  or  two  questions  in  regard  to  a  work  which 
I  began  in  1892,  inspired  by  a  high  tribute  from  Lord  Rayleigh 
at  the  Royal  Institution,  most  difficult  labor  which  I  have  car¬ 
ried  on  for  years,  encouraged  by  the  sympathetic  interest  and 
approval  of  Helmholtz,  Lord  Kelvin,  and  my  great  friends.  Sir 
William  Crookes  and  Sir  James  Dewar,  ridiculed  by  the  small 
men  whose  names  I  have  seen  displayed  in  vulgar  and  decep¬ 
tive  advertisements.  I  refer  to  my  system  of  wireless  trans¬ 
mission  of  energy, 

“The  principles  which  it  involves  are  eternal.  We  are  on  a 
conducting  body,  insulated  in  space,  of  definite  and  unchange¬ 
able  dimensions  and  properties.  It  will  never  be  possible  to 
transmit  electrical  energ;y  economically  through  this  body  and 
its  environment  except  by  essentially  the  same  means  and 
methods  which  I  have  discovered,  and  the  system  is  so  perfect 
now  that  it  admits  of  but  little  improvement.  Since  I  have 
accepted  as  true  your  opinion,  which  I  hope  will  not  be  shared 
by  posterity,  would  you  mind  telling  a  reason  why  this  ad¬ 
vance  should  not  stand  worthily  beside  the  discoveries  of 
Copernicus  ?  Will  you  state  why  it  should  not  be  ever  so  much 
more  important  and  valuable  to  the  progress  and  welfare  of 
man? 

“We  could  still  believe  in  the  geocentric  theory  and  yet  ad¬ 
vance  virtually  as  we  do.  The  work  of  the  astronomer  would 
suffer,  for  some  of  his  deductions  would  rest  on  erroneous  as¬ 
sumptions.  But,  after  all,  we  shall  never  know  the  ultimate 
nature  of  things.  So  long  as  our  perceptions  are  accurate  our 
logic  will  be  true.  No  one  can  estimate  to  what  an  extent  the 
great  knowledge  he  conveyed  has  been  instrumental  in  de¬ 
veloping  the  power  of  our  minds  and  furthering  discovery  and 
invention.  Yet,  it  has  left  all  the  pressing  material  problems 
confronting  us  unsolved. 

“Now  my  wireless  system  offers  practical  solutions  for  all. 
The  aerial  navigation,  which  now  agitates  the  minds,  is  only 
one  of  its  many  and  obvious  applications  equally  consequential. 
The  waterfalls  of  this  country  alone,  its  greatest  wealth,  are 
adequate  to  satisfy  the  wants  of  humanity  for  thousands  of 
years  to  come.  Their  energy  can  be  used  with  the  same  facility 
to  dig  the  Panama  Canal  as  to  operate  the  Siberian  Railway  or 
to  irrigate  and  fertilize  the  Sahara.  The  Anglo-Saxon  race 
has  a  great  past  and  present,  but  its  real  greatness  is  in  the 
future,  when  the  water  power  it  owns  or  controls  shall  supply 
the  necessities  of  the  entire  world. 

“As  to  universal  peace — 'if  there  is  nothing  in  the  order  of 
nature  which  makes  war  indispensable  to  the  safe  and  sane 
progress  of  man,  if  that  utopian  existence  is  at  all  possible,  it 
can  be  only  attained  through  this  very  means,  for  all  interna¬ 
tional  friction  can  be  traced  to  but  one  cause — the  immense 
extension  of  the  planet.  My  system  of  wireless  transmission 
completely  annihilates  distance  in  all  departments  of  human 
activity. 

“If  this  does  not  appeal  to  you  sufficiently  to  recognize  in 
me  a  discoverer  of  principles,  do  me,  at  least,  the  justice  of 
calling  me  an  ‘inventor  of  some  beautiful  pieces  of  electrical 
apparatus.’  ’’ 

Electrical  Banquet  in  Montana. 

A  rather  unique  banquet  was  that  given  in  the  University 
of  Montana  engineering  laboratories  on  April  23,  in  honor  of 
the  senior  electrical  engineers  about  to  g^raduate.  The  principal 
feature  of  the  evening  was  the  novel  method  of  serving  “a  la 
carte,’’  as  shown  in  the  engraving  herewith.  Down  the  middle 
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of  the  long  table  ran  a  miniature  railway,  over  which  traveled 
a  tiny  electric  car,  operated  by  the  toastmaster.  Prof.  Robert 
Sibley.  Upon  this  car  were  loaded  the  several  courses  in  turn 
and  the  car  was  stopped  before  each  guest.  It  was  an  ingenious 
and  cleverly  handled  device,  the  operation  of  which  afforded 
much  amusement. 

On  May  21,  the  Board  of  Directors  of  the  American  Institute 
of  Electrical  Engineers  legalized  the  establishment  of  the 
University  of  Montana  Branch  of  the  A.  I.  E.  E.  Accordingly, 
on  May  28,  the  first  meeting  was  held  at  the  university.  The 
following  officers  were  elected :  Robert  Sibley,  chairman ;  Geo 
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Electric  motors  have  now  been  so  far  improved  as  regards  free¬ 
dom  from  sparking,  that  they  require  very  little  attention  in 
operation,  even  when  the  field  is  varied  over  a  very  wide  range, 
and  hence  in  future  these  motors  will  be  very  extensively  em¬ 
ployed  in  the  operation  of  machine  tools  and  in  performing 
many  other  kinds  of  work  where  a  wide  range  of  speed  is  of 
value,  and  especially  where  the  torque  varies  inversely  as  the 
speed  to  such  an  extent  that  the  power  of  the  motor  is  more 
or  less  constant. 

The  controlling  apparatus  for  such  motors  should  have  the 
following  characteristics:  First,  an  overload  protective  device 
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Slack,  vice-chairman,  S.  R.  Tuch,  secretary,  and  C.  H.  Chris¬ 
tensen,  treasurer.  The  meeting  was  very  enthusiastic,  and  it  is 
believed  that  the  membership  will  soon  number  from  25  to  30. 
At  present  it  is  composed  of  ten  student  members  and  the 
following  associates:  S.  R.  Tuch,  manager  Missoula  Light  & 
Water  Company;  Geo.  Slack,  engineer  in  charge  of  construction 
Bonner  Dam;  G.  T.  Wiseman,  manager  Rocky  Mt.  Bell  Tel. 
Company;  J,  F.  Thomas,  principal  Missoula  County  High 
School ;  Robert  Sibley,  professor  mechanical  and  electrical 
engineering.  University  of  Montana;  C.  H.  Christensen,  drafts¬ 
man,  Missoula  Light  &  Water  Company;  W.  A.  Barrett,  meter 
tester,  Missoula  Light  &  Water  Company. 

Motor  Control. 


A  patent  issued  June  4  to  Mr.  H.  Ward  Leonard  on  an  ap¬ 
plication  filed  July  II,  1903,  relates  to  a  combination  of  a  no¬ 
voltage  controller  in  the  shunt  field,  so  arranged  as  to  insure 
a  proper  field  strength  when  the  motor  is  started,  and  render 
the  control  safe  even  in  the  hands  of  inexperienced  or  ignorant 
operators. 

The  specification  recites  that  in  the  operation  of  many  kinds 
of  machine  tools  and  other  appliances  by  electric  motors,  it  is 
very  desirable  that  there  be  provided  a  simple,  efficient,  reliable, 
inexpensive  and  compact  form  of  controlling  apparatus  by 
means  of  which  the  motor  can  be 'started  and  brought  to  full 
speed,  and  later,  if  necessary,  operated  at  any  speed  over  as 
wide  a  range  of  speed  as  possible.  On  account  of  the  efficiency 
and  simplicity  of  the  method,  it  is  very  desirable  to  secure  the 
speed  variation  by  varying  the  field  strength  of  the  motor. 


which  will  positively  and  instantaneously  open  the  circuit  to  the 
motor  if  under  any  conditions  of  starting  or  operation  a  cur¬ 
rent  greater  thas  a  certain  predeterminable  amount  should  flow 
in  the  motor  circuit.  Second,  this  overload  device  must  be 
such  that  the  motor  can  be  safely  and  simply  started  up  again 
by  the  operator  without  loss  of  time  and  without  expense. 
Third,  a  “no-voltage  release”  or  electroresponsive  device  which 
will  automatically  act  if  the  supply  voltage  fails,  or  is  re¬ 
duced  to  a  very  low  point,  to  protect  the  motor  against  the  risks 
due  to  a  sudden  rise  to  full  voltage,  and  such  “no-voltage”  de¬ 
vice  shall  be  dependent  upon  the  volts  upon  the  motor  arma¬ 
ture  and  shall  be  independent  of  any  current  through  the  motor. 
Fourth,  a  device  by  the  manipulation  of  which  the  operator 
can  readily  change  the  speed  of  the  motor  gradually  and  over  a 
wide  range,  so  that,  for  example,  a  cutting  tool  can  be  worked 
in  the  most  efficient  manner  at  any  speed  and  cut  writhin  the 
capacity  of  the  motor.  Fifth,  a  starting  rheostat.  Sixth,  inter¬ 
locking  or  functionally  related  mechanism,  or  equivalent  ar¬ 
rangement  of  mechanism,  which  will  insure  the  proper  sequence 
of  adjustments,  and  whereby  it  will  be  impossible  for  the  opera¬ 
tor  to  start  the  motor  while  the  motor  has  an  improperly 
weakened  field.  While  this  interlocking  or  equivalent  mechan¬ 
ism  is  preferably  arranged  directly  between  the  speed  control¬ 
ling  device  and  the  motor  starter,  it  is  evident  that  it  may  be 
applied  between  any  device  controlling  the  speed  contfoller  and 
any  device  which  controls  the  current  passing  through  the 
motor  armature,  such  as  a  switch  in  series  with  the  motor 
armature  and  starter. 

The  patent  contains  65  claims,  of  which  Claim  No.  43  seems 
to  be  fairly  representative,  as  follows : 


ELECTRICAL  WORLD. 


VoL.  XLIX,  No.  26. 


"'rhc  combination  of  an  electric  motor,  a  no-voltage  protec¬ 
tive  device  responsive  to  the  line  voltage  solely,  and  inde¬ 
pendent  of  the  current  in  the  motor  field  or  armature,  and 
functionally  related  means  for  varying  the  speed  of  the  motor 
by  varying  the  field  strength  of  the  motor.” 


CURRENT  NEWS  AND  NOTES. 


ST.irii  cn  u.  SBKI’ICE  EXAMINATION.— The  State 
Civil  Service  Gmunission  will  hold  examinations  July  13  for  the 
position  of  electrician.  Education  Department,  New  York  City. 
The  salary  is  $720  per  annum.  Eull  information  and  application 
forms  m.Ty  be  obtained  by  addressing  Charles  S.  Fowler, 
chief  examiner  of  the  commission.  All)any,  N.  Y. 


HUSSIAX  TELEGRAM S. — Some  idea  of  one  of  the  aspects 
of  state  telegraphy  is  presented  in  the  subjoined  incident  report¬ 
ed  by  the  Warsaw  corresjK)ndent  of  the  Pall  Mall  Gazette. 

In  October,  ujot;,  some  fifty  inliabitants  of  Warsaw  signed  a 
telegram  to  Count  Witte,  then  Minister  of  the  Interior,  protest¬ 
ing  against  the  brutal  way  in  which  the  Cossacks  and  Lancers 
charged  a  peaceful  crowd  on  the  so-called  ‘‘Constitution  Day.” 
Last  month  brought  an  answer.  The  fifty  were  summoned  to 
the  town  hall  and  told,  with  great  pomp  and  ceremony,  that 
their  telegram  could  not  be  attended  to,  firstly,  because  they 
had  forgotten  to  fix  a  revenue  stamp  to  it,  and  secondly,  because 
Mich  complaints  should  be  addressed  to  the  Senate  and  not  to 
the  Minister  of  the  Interior.  Of  course,  those  who  were 
wounded  on  that  memorable  occasion  are  either  killed  or  cured 
long  ago,  and  those  who  signed  the  telegram  had  forgotten 
all  al>ont  the  incident. 

HELIl'.M  IX  SPRI XGS. — A  special  desjiatch  from  Paris, 
of  June  13,  says:  Prof.  Moureau  of  the  Paris  School  of  Phar¬ 
macy,  has  comimmicjited  to  the  Academy  of  Medicine  interest¬ 
ing  discoveries  regarding  the  liberation  of  gases  at  hot  mineral 
s])rings.  Prof.  Moureau  studied  the  gas  escaping  from  many 
springs  and  clearly  distinguished  in  all  by  special  analysis  argon, 
helium  and  neon.  In  some  he  detected  cryiitoum.  whose  spec¬ 
trum  is  identical  with  that  of  the  aurora  borealis.  The  presence 
of  helium  is  jiarticularly  significant  since  th's  gas  is  intimately 
allied  with  radium  and  conse<inently  its  presence  is  closelv 
identified  with  radio-activity  in  mineral  waters.  The  proportion 
of  helium  in  some  springs  is  considerable  and  the  volume  of  gas 
may  be  counted  by  cubic  metres  annually.  In  view  of  the 
disposition  to  use  radium  in  medical  treatment,  this  suggests  an 
interesting  speculation  regarding  the  possible  effect  of  these 
escaping  gases  in  the  immediate  vicinity  of  the  springs.  .\re 
they  inlluential  in  producing  any  difference  in  the  effect  of  the 
waters  at  their  sources  and  at  patients’  homes? 

TELEPHOX )'  l.\  IT.  ILV. — Advices  from  Italy  state  that 
the  Italian  Postmaster  (ieneral  has  presented  to  Parliament  his 
l)lan  for  the  .'ic(|uisition  of  the  telephone  service  by  the  state, 
into  the  hands  of  which  it  is  to  pass  on  July  i.  The  telephone 
systems  are  at  present  in  the  hands  of  seventy-four  different 
companies,  and  the  Government  has  already  arranged  to  pur¬ 
chase  the  iirincijial  urban  teleiihone  systems  for  a  little  over 
$3,000,000.  1  he  jiresent  staff  will  be  kept  on  for  a  year  pending 

the  definite  ^ettlement  of  the  new  administration,  and  it  is 
hoped  that  the  salaries  will  be  higher  than  those  at  present  paid, 
which  have  c:iused  much  complaint,  and  to  the  meagreness  of 
which  has  been  princiixilly  attributed  the  deficiencies  in  the 
service.  It  is  not  seen  how  state  management  will  improve  the 
service.  For  nearly  two  years  the  railroads  have  been  under 
state  management  and  it  would  be  hard  to  speak  too  strongly 
of  their  shortcomings  in  general.  Resides,  the  telephone  com¬ 
panies  have  had  government  ownership  hanging  over  them,  and 
woubl  have  been  foolish  to  invest  when  confiscation  was 
coming. 


ENGINEERIXG  AXD  BAXKS. — In  an  interesting  article 
in  the  English  Bankers’  Magazine,  Mr.  W.  R.  Lawson  says: 
‘‘New  enterprise  has  had  of  late  a  strong  engineering  bent.  It 
has  given  us  turbine  engines,  tube  railways,  motor  cars,  motor 
’busses,  and  many  new  applications  of  electrical  energy.  Ship 
building  and  engineering  generally  have  had  a  long  run  of 
activity  and  many  millions  sterling  of  new  capital  have  been  in¬ 
vested  in  them.  The  banks  are  closely  associated  with  these 
great  industries  and  quickly  feel  the  strain  of  their  ever-growing 
requirements.  The  iron  and  steel  trades  when  at  full  flood,  as 
they  have  now  been  for  several  years,  call  for  huge  amounts 
of  banking  accommodation.  *  *  *  ^ly  qvvii  belief  is  that 

there  is  a  great  future  in  England  for  industrial  banking, 
meaning  by  that  term  a  combination  of  expert  banking  with 
expert  industrial  finance.  Such  a  bank,  had  it  existed  half  a 
century  ago,  would  have  made  a  pile  of  fortunes  out  of  coal- 
tar  dyes,  another  out  of  the  telephone,  another  out  of  the 
Welsbach  light,  still  another  out  of  the  electrolytic  process  of 
refining  metals.  .\11  the  scientists,  the  technologists,  the  physi¬ 
cists  and  the  spirit  mediums  in  the  country  would  have  kept 
their  accounts  with  it  and  given  it  the  first  call  of  their  dis¬ 
coveries.  Could  a  more  interesting  or  exciting  sort  of  banking 
than  that  be  imagined?  Neither  the  philosopher’s  stone,  nor 
Irish  legislation,  nor  the  Mexican  railway  market  would  be 
in  it  with  a  bank  for  scientific  research." 


THE  TELEGRAPHERS’  STRIKE. — It  was  announced  last 
week  that  through  the  efforts  of  Labor  Commissioner  Neill  an 
understanding  had  been  brought  about  between  the  Western 
Union  and  Postal  d'elegraph  companies  and  their  operators 
who  have  for  some  weeks  past  been  threatening  to  strike.  In 
a  letter  to  Mr.  Neill  from  Col.  ClowTy,  president  of  the  West¬ 
ern  Union  'rdegrajih  Company,  the  position  of  the  company 
was  set  forth.  Col.  dowry  agreed  that  the  to  per  cent  advance 
in  wages,  which  was  supposed  to  have  gone  into  effect  on 
March  i,  would  be  made  universal,  and  would  take  in  the  men 
on  the  waiting  list.  The  sliding  scale  -to  be  abolished,  and  there 
should  be  no  discrimination  against  union  telegraphers.  There 
will  be  a  regular  standard  of  wages  for  all  wires.  Vice-presi¬ 
dent  and  General  Manager  Edward  J.  Nally,  of  the  Postal 
Company,  also  issued  a  statement  removing  all  cause  for  a 
strike.  It  was  accepted  also,  and  hostilities  against  that  com¬ 
pany  were  called  off.  On  Friday,  June  21,  the  announcement 
came  that  the  operators  of  both  companies  at  San  Francisco 
and  Oakland,  Cal.,  had  struck,  and  up  to  the  present  w'riting 
they  are  still  out.  rdegrams  to  and  from  San  Francisco  are 
badly  delayed,  and  the  telegraph  business  was  practically  sus¬ 
pended  for  the  first  d:iy  or  two.  The  companies,  however, 
claim  to  be  getting  more  operators  together,  and  promise  to 
have  things  in  better  shape  in  a  few  days.  The  reports  as  to 
the  plans  of  the  Telegraphers’  Union  are  so  conflicting  that  it 
is  impossible  to  foretell  as  to  the  outcome.  It  is  not  known 
whether  operators  at  other  cities  will  be  called  out  or  not, 
neither  is  it  known  why  the  San  Francisco  strike  was  inaugu¬ 
rated  after  the  telegraph  companies  had  made  concessions, 
and  which  it  was  thought  had  .settled  the  troubles.  President 
Small,  of  the  Telegraphers’  Union,  was  in  San  Francisco  at  the 
time  the  strike  was  called.  Complaint  is  made  from  Chicago 
that  business  in  the  West  is  affected  by  the  inability  to  do 
telegraphic  business  promptly  with  San  Francisco.  It  is  stated 
that  the  officials  of  the  telegraph  companies  do  not  look  upon 
the  San  Francisco  trouble  as  purely  local,  distinct  from  the  gen¬ 
eral  situation,  but  simply  as  part  of  the  original  strike  scheme 
which  was  carried  out  by  President  Small,  of  the  Union,  as 
planned.  The  officials  of  both  the  Western  Union  and  Postal 
'I'elegraph  companies  said  on  Tuesday  that  they  were  handling 
messages  with  little  delay.  This  was  at  variance  with  reports 
which  came  to  the  headquarters  of  the  Commercial  Telegraph¬ 
ers’  Union  at  the  .\stor  House  to  the  effect  that  the  offices  in 
San  Francisco  and  Oakland  and  the  Western  Union  relaying 
offices  in  Chicago  were  piled  high  with  messages  awaiting  trans¬ 
mission.  However,  the  company  officials  are  confident  of  being 
able  to  transact  business  smoothly  within  a  few  days. 
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ENGINEERING  EDUCATION.— The  Society  for  the  Pro¬ 
motion  of  Engineering  Education  will  hold  its  fifteenth  annual 
meeting  at  the  Case  School  of  Applied  Science,  Cleveland,  Ohio, 
July  1-3,  when  some  35  to  40  papers  will  be  presented.  Prof. 
W.  T.  Magrudor,  of  the  Ohio  State  University,  is  the  secretary 
of  this  useful  body.  A  large  attendance  is  expected,  including 
many  new  members. 


AN  IMPERIAL  CABLE. — At  Ottawa,  Can.,  on  June  22,  the 
Ottawa  Board  of  Trade  presented  a  memorial  to  Lord  Grey  in 
favor  of  the  construction  of  an  all-British  state  owned  cable 
to  encircle  the  globe.  Lord  Grey  expressed  his  pleasure  in  ex¬ 
tending  his  support  to  the  proposition,  and  said  that  he  would 
forward  the  memorial  to  the  different  governments  of  the  Em¬ 
pire.  There  is  already  a  state-owned  cable  between  Australia 
and  Canada. 


TECHNICAL  PUBLICITY. — “Advertising  in  Reference 
Books’’  was  the  subject  discussed  at  the  last  meeting  of  the 
Technical  Publicity  Association.  The  paper  of  the  evening, 
which  formed  a  basis  of  the  general  discussion,  was  read  by 
Janies  K.  Degnan,  editor  of  Hendrick’s  Commercial  Register. 
F.  F.  Coleman,  of  the  Lidgerwood  Manufacturing  Company, 
outlined  a  plan  to  bring  out  a  series  of  papers  from  members 
on  “The  Mailing  List”  at  the  first  fall  meeting  of  the  associa¬ 
tion,  which  will  take  place  in  September. 


TRADE  U.NION  FAITH. — With  regard  to  the  strike  of 
telegraph  operators  at  San  Francisco  aftei  their  union  had 
reached  an  agreement  with  the  companies,  the  New  York 
Et’cning  Post  says:  “Labor  Commissioner  Neill  is  ‘surprised,’ 
and  no  wonder,  at  the  strike  of  the  San  Francisco  telegraphers. 
'Through  his  efforts,  a  complete  agreement  had  been  reached 
between  the  officers  of  the  national  union  and  the  managers  of 
the  companies,  and  the  positive  announcement  had  been  made 
that  there  would  be  no  strike.  Yet  a  local  otganization  proceeds 
to  make  waste  paper  of  the  agreement  and  issues  a  vaunting 
statement  about  its  intention  to  carry  the  issue  into  politics 
and  ‘to  the  very  doors  of  Congress.’  This  is  to  break  down 
the  great  justification  of  labor  unions.  Employers  are  willing 
to  treat  with  them  only  because  they  are  able  to  bind  their  men. 
If  they  will  not  live  up  to  their  undertakings,  they  become  not 
only  a  nuisance,  but  cumberers  of  the  ground.  Yet  we  see  the 
International  Pressmen,  yesterday,  deliberately  repudiating  its 
five  years’  agreement  with  the  United  Typothetae  of  America. 
It  had  been  entered  into  after  careful  inquiry  and  long  nego¬ 
tiations,  and  was  admirably  fitted  to  bring  about  what  both 
pressmen  and  employing  printers  desire  above  all  things — 
stability  in  the  trade.  But  the  pressmen  now  contemptuously 
tear  up  the  signed  undertaking  of  their  own  chiefs.  Whom  the 
gods  would  destroy,  they  first  make  untrustworthy.” 


EDISON  RATE  HEARING  CONTINUED  IN  BOSTON. 
— A  continued  hearing  upon  the  rates  of  the  Boston  Edison 
Company  was  held  before  the  Massachusetts  Gas  and  Electric 
Light  Commission  on  June  20.  Mr.  E.  W.  Burdett,  counsel  for 
the  company,  urged  the  need  of  more  definite  suggestions  and 
statements  from  the  Public  Franchise  League  before  the  com¬ 
pany  makes  its  final  arguments.  Since  the  last  hearing,  Mr.  J. 
B.  Eastman,  of  the  League,  has  had  a  conference  with  the 
company  and  has  modified  many  of  his  previous  inquiries.  Mr. 
Burdett  desired  on  behalf  of  the  company  to  know  if  the  option 
of  a  flat  rate  of  10  cents  per  kw-hour  is  all  that  the  League  de¬ 
sires;  whether  it  objects  to  different  rates  for  electricity  sold 
for  lighting  and  for  power ;  whether  it  opposes  different  rates 
to  wholesale  and  retail  consumers;  whether  it  regards  with 
disfavor  different  rates  for  long  hour  and  short  hour  users ; 
whether  it  objects  to  a  special  rate  for  churches,  municipalities 
or  street  lights,  and  whether  it  has  any  suggestion  to  make 
in  the  way  of  improving  upon  the  Wright  demand  system.  He 
also  desired  to  know  whether  the  commission  is  to  make  fur¬ 


ther  requests  for  information  from  the  company.  Mr.  Burdett 
emphasized  the  difference  between  di.scrimination  in  rates,  which 
is  unlawful  and  unfair,  and  differentiation,  which  is  essential  in 
business  operation.  Customers  have  to  be  classified ;  otherwise 
there  would  be  as  many  rates  as  the  company  had  patrons. 
Consumption  and  time  of  use  also  enter  the  problem.  'The  hear¬ 
ing  of  the  case,  which  is  attracting  widespread  attention,  was 
continued  until  July  15,  at  10  a.  m. 


RAILROAD  ELECTRIFICATION . — rq)resentative  of 
one  of  the  great  electrical  manufacturing  companies  is  quoted 
by  the  IVall  Street  Journal  as  follows  :  “  The  question  is  often 
asked — ‘Why  are  the  railroads  not  more  aggressive  in  respect  to 
the  electrification  of  their  terminals  and  suburban  lines?'  The 
principal  reason  is  that  the  capacity  of  the  electric  plants  is  not 
large  enough  for  the  railroads  to  generally  adopt  electricity  as 
a  motive  power.  It  is  generally  known  that  the  electric  com¬ 
panies  are  taxed  as  it  is  to  the  utmost  of  their  respective 
capacities,  and  could  not  contract  to  electrify  even  a  small  per¬ 
centage  of  the  country’s  railroad  mileage  without  being  forced 
to  shut  off  regular  sources  of  consumption  to  a  large  extent. 
This,  naturally,  would  result  in  disturbing  regular  channels 
of  business.  'There  wdll  come  a  time  when  the  railroads  wdll  be 
clamoring  for  electrical  equipment,  but  before  they  can  be 
satisfied  the  cajxicity  of  the  electric  plants  of  the  country  will 
have  to  show  even  larger  gains  than  records  over  the  last 
several  years.  Suppose  that  the  Pennsylvania  Railroad  should 
draw  up  plans  for  the  electrification  of  its  terminals  and  sub¬ 
urban  lines.  The  amount  of  work  involved  would  represent  the 
entire  capacity  of  any  one  of  our  three  great  electric  plants  for 
perhaps  a  year.  Many  railroads  have  the  question  of  electrifica¬ 
tion  under  consideration,  and  they  are  w'atching  the  experi¬ 
ments  of  the  Vanderbilt  lines  very  closely.  There  is  every 
indication  of  the  practical  success  of  electric  motive  power  on 
these  lines,  which  will  mark  the  beginning  of  a  new  era  in 
electricity.” 


CII’IL  SERllCE  EXAMINATION.— The  United  States 
Civil  Service  Commission  announces  an  examination  on  July 
17,  18,  and  19,  to  secure  eligibles  from  which  to  make  certifica¬ 
tion  to  fill  a  vacancy  in  the  position  of  electrical  engineer  and 
draftsman  in  the  Supervising  .\rchitect’s  office,  at  $1,200  per 
annum,  and  several  vacancies  in  this  position  as  they  may  occur 
during  the  period  of  eligibility,  at  salaries  ranging  from  $1,200 
to  $1,600  per  annum.  .\s  no  eligibles  were  secured  as  the 
result  of  the  examination  held  in  March  for  this  position, 
qualified  persons  are  urged  to  enter  this  examination.  The 
examination  will  consist  of  the  subjects  mentioned  below, 
weighted  as  indicated:  i.  Mathematics  (comprising  arithmetic, 
geometry — plane  and  solid,  algebra  to  and  including  problems 
involving  quadratics,  plane  trigonometry,  mensuration)  10 
2.  'Theoretical  and  practical  questions  in  electrical  scienc*- 
(covering  the  subject  with  special  reference  to  lighting  and 
elevator  work  in  public  buildings)  20.  3.  Drawing  and  design 

( involving  ability  to  design  and  draw  plans,  etc.,  for  all  appa¬ 
ratus  and  machinery  connected  wdth  electrical  work  in  public 
buildings)  40.  4.  Training  and  experience,  30.  Total,  too. 

Time  allowed,  three  days  of  seven  hours  each.  First  day, 
first  and  second  subjects;  second  and  third  days  for  third  sub¬ 
ject.  The  age  limit  is  20  years  or  over  on  the  date  of  the 
examination.  This  examination  is  open  to  all  citizens  of  the 
United  States  who  comply  with  the  requirements.  Applicants 
should  at  once  apply  to  the  U.  S.  Civil  Service  Commission, 
Washington,  D.  C.,  for  application  Form  1312.  No  application 
will  be  accepted  unless  properly  executed  and  filed  with  the  Com¬ 
mission  at  Washington.  As  examination  papers  are  shipped  direct 
from  the  Commission  to  the  places  of  examination,  it  is  neces- 
ary  that  applications  be  received  in  ample  time  to  arrange  for 
the  examination  desired  at  the  place  indicated  by  the  applicant. 
The  Commission  will  therefore  arrange  to  examine  any  appli¬ 
cant  whose  application  is  received  in  time  to  permit  the  ship¬ 
ment  of  the  necessary  papers. 
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XEH'  LONDON  SUBWAY. — A  special  cable  dispatch  from 
London,  of  June  22,  says:  “The  last  link  of  the  late  Charles  T. 
Yerkes’s  tube  system  of  underground  railroad  was  opened  to¬ 
day.  The  new  line,  which  connects  the  northern  suburbs  with 
the  heart  of  London,  is  eight  miles  long.  It  was  begun  in  1903, 
runs  on  an  average  of  60  ft.  below  the  surface,  and  cost 
$25,000,000.  A  party  of  financiers  and  officials  attended  the 
opening  ceremony.  The  public  were  permitted  to  travel  free 
during  the  afternoon  and  evening,  and  were  given  souvenirs  of 
the  opening  of  the  road.” 


THE  NATIONAL  ELECTRICAL  TRADES  ASSOCIA¬ 
TION  held  its  annual  meeting  at  Chicago,  June  20,  at  the 
Great  Northern  Hotel.  Official  delegates  were  present  from  the 
Philadelphia,  New  York  and  Chicago  societies,  and  a  number 
of  members  of  the  Chicago  association  were  also  present.  The 
meeting  was  presided  over  by  Mr.  John  Dale,  of  New  York. 
Mr.  Franz  Neilson,  secretary  of  the  New  York  society,  was 
among  those  present.  The  officers  of  the  association  elected 
for  the  ensuing  year  were  as  follows :  President,  Mr.  John 
Dale,  of  New  York;  vice-president,  Mr.  C.  N.  Wilkins,  of 
Philadelphia;  secretary,  Mr.  Frederick  P.  Vose,  Marquette 
Building,  Chicago. 


ONE  SIDE  OF  LINCOLN. — In  his  interesting  article  on 
Lincoln  in  the  telegraph  office,  during  the  civil  war,  published 
serially  in  the  July  Century,  Mr.  David  Homer  Bates  says: 
“There  were  many  angles  in  Lincoln’s  character.  That  which 
he  showed  in  the  telegraph  office  was  the  personal,  homely 
side  as  distinguished  from  the  business,  political  or  literary 
side.  The  cipher  operators  saw  him  at  close  range,  and  in  his 
most  anxious  hours,  amid  the  excitement  of  great  military 
movements,  with  their  attendant  horrors;  the  clash  of  arms, 
the  carnage  of  the  battlefield,  the  groans  of  the  dying  and  the 
tears  of  the  loved  ones.  We  also  met  him  in  the  calmer  but 
no  less  trying  hours  of  patient  waiting  for  the  slow  develop¬ 
ment  of  wide-reaching  plans  for  the  preservation  of  the  Union.” 


TRACTION  IN  HUNGARY. — Advices  from  Austria  are  to 
the  effect  that  American  interests  are  planning  the  construction 
and  operation  of  a  record  speed  electric  traction  system  be¬ 
tween  Budapest  and  Vienna.  The  line  is  expected  to  attain  a 
speed  of  no  less  than  80  miles  an  hour.  The  building  of  the 
projected  road  will  call  for  an  expenditure  of  around  $25,000,- 
000,  and  will  be  the  biggest  project  of  its  description  ever 
initiated  by  Americans  in  Europe.  Negotiations  are  now  under 
way  with  both  the  Hungarian  and  Austrian  governments  re¬ 
garding  the  project  of  the  Detroit  Construction  Company,  of 
Detroit,  of  which  John  Winter  is  president.  The  third-rail 
system  will  be  employed.  The  total  length  of  the  line  will  be 
160  miles,  and  some  trains  will  make  the  run  in  two  hours,  or  in 
half  the  time  consumed  by  the  present  Hungarian  Government 
steam  road  running  between  the  Hungarian  and  Austrian 
capitals. 


TELHARMONIC  FRANCHISES.— Tht  New  York  Cahill 
Telharmonic  Company,  which  is  incorporated  “to  generate  and 
distribute  music  electrically,”  has  made  application  to  the  City 
Board  of  Estimate  and  Apportionment  for  a  franchise  allowing 
it  to  lay  or  string  wires  in  the  streets  to  connect  its  plant  at 
Broadway  and  Thirty-Ninth  Street,  where  it  maintains  a 
dynamophone  battery  of  145  dynamos  and  one  keyboard,  with 
the  homes  and  places  of  business  of  its  subscribers.  At  present 
the  company  supplies  10  or  12  places  with  electric  music  over 
w'ircs  leased  from  the  New  York  Telephone  Company,  but  in 
a  report  on  its  business,  Harry  P.  Nichols,  the  Board  of 
Estimate’s  engineer  in  charge,  recommends  a  liberal  franchise 
for  its  own  cable  plant,  with  power  to  regulate  rates  and  with 
a  forfeiture  of  the  franchise  if  in  three  years  4000  music  out¬ 
lets  have  not  been  established.  Mr.  Nichols  suggests  free 
supply  of  telharmonic  music  to  the  city  hospital  wards. 


THE  BRITISH  NAl’Y  is  the  subject  of  a  very  serious  re¬ 
port  by  a  special  committee  of  Parliament.  A  cable  dispatch 
of  June  22,  says:  “The  committee  objects  strongly  to  the  action 
of  the  Admiralty  in  contracting  for  the  construction  of  the 
armored  cruisers  Invincible,  Inflexible  and  Indomitable  without 
competition,  although  the  Admiralty  officials  explained  that  they 
wished  to  keep  the  plans  secret.  The  committee  finds  that  the 
builders  of  the  battleship  King  Edward  VII  secretly  patched  up 
a  defectively  cast  rudder,  which  the  government  was  obliged 
to  replace.  The  builders  gathered  together  a  few  of  their 
employees  on  a  certain  Sunday,  and  by  electric  welding  con¬ 
cealed  a  huge  fault  in  the  rudder.  The  report  of  the  committee 
says:  ‘We  hope  it  will  not  again  be  our  duty  to  investigate  a 
case  where  a  British  firm,  for  commercial  advantage,  will 
callously  hazard  the  lives  of  hundreds  of  their  fellow  country¬ 
men.’  ”  It  is  not  very  clearly  disclosed  what  there  is  improper 
or  objectionable  about  electric  welding,  especially  if  it  cured 
the  defect. 


NEW  COLON  CABLE. —  The  “Colonia,”  of  the  Telegraph 
Construction  &  Maintenance  Company,  has  reached  New  York 
and  has  begun  laying  the  new  cable  for  the  Central  &  South 
American  Cable  Company  between  New  York  and  Colon,  by  way 
of  Guantanamo,  Cuba.  This  work  is  in  charge  of  T.  P.  London, 
engineer;  Herbert  Kingsford,  engineer  and  electrician  for  the 
South  American  Cable  Company,  and  T.  Clark,  chief  electrician 
for  the  London  Construction  Company.  Mr.  J.  R.  Beard,  secre¬ 
tary  of  the  Central  and  South  American  Cable  Company,  states 
that  the  cable  probably  would  be  laid  as  far  as  Guantanamo  by 
July  4,  and  it  is  expected  the  “Colonia”  will  reach  Colon  by  July 
15,  and  be  ready  for  actual  operation  a  week  later.  This  cable 
will  materially  reduce  the  time  of  transmission  between  Europe 
and  far  South  America.  The  “Colonia”  is  commanded  by  Capt 
Woodcock.  She  is  501  feet  long,  56  feet  beam,  and  39  feet  deep. 
Her  tonnage  is  7906.  She  laid  the  Pacific  cable  between  Van¬ 
couver  and  Fanning  Island  in  October,  1902.  She  brings  for 
the  present  work  2300  miles  of  cable,  weighing  6000  tons. 


DOUBLE  TELEPHONE  SERVICE. — In  connection  with 
the  present  effort  to  give  competitive  telephone  service  in  New 
York  City,  Mr.  William  F.  King,  former  president  of  the 
Merchants’  Association,  and  a  prominent  business  man,  has  sent 
a  letter  to  the  Board  of  Estimate  and  .\pportionment  in  regard 
to  the  question  of  allowing  several  telephone  companies  to  do 
business  in  New  York.  Mr.  King  does  not  think  that  there 
should  be  a  number  of  companies  in  the  same  city,  owing  to 
the  increased  trouble,  annoyance  and  cost  incident  thereto,  hut 
contends  that  the  company  already  in  existence  should  be  under 
the  supervision  and  control  of  the  city.  He  says:  “As  far  as 
business  houses  are  affected,  the  creation  of  a  dual  system  al¬ 
most  invariably  increases  the  expense  of  doing  business  in  so 
far  as  telephone  service  is  concerned.  If,  therefore,  there  can 
be  obtained  an  adequate  service  from  a  single  company,  under 
proper  supervision  and  control  as  to  rates  and  quality  of  service, 
the  best  interests  of  that  community  demand  such  a  single 
system.  Moreover,  the  streets  of  our  city  are  already  in  a 
worse  condition  than  ever  before.  The  installation  of  a  new 
telephone  service,  with  the  constant  necessity  of  tearing  up 
streets,  will  simply  add  unnecessary  injury  to  the  pavements 
over  which  the  trade  and  commerce  of  this  city  must  pass. 
Study  of  the  history  of  dual  telephone  services  in  other  cities 
shows  that  the  usual  method  of  procedure  adopted  by  a  new 
competing  company  in  seeking  a  franchise  is  to  stir  up  dis¬ 
satisfaction  through  newspaper  articles  and  otherwise.  This 
is  a  comparatively  easy  thing  to  do,  because  there  is  always 
quite  a  proportion  of  any  community  which  has  never  made  a 
personal  study  of  the  merits  of  the  question,  and  therefore 
is  not  competent  to  pass  upon  those  merits.  On  account  of  the 
constant  friction  between  the  two  competing  companies,  each 
of  which  is  liable  to  work  against  the  other,  even  in  the  en¬ 
deavor  to  create  dissatisfaction  among  employees,  the  general 
condition  of  the  telephone  service,  instead  of  becoming  better, 
grows  a  great  deal  worse.” 


at  Niagara  Falls,  Ontario,  along  the  Canadian  side  of  the 
Niagara  River  to  Bertie  Hill,  Fort  Erie,  Can.,  a  small  promi¬ 
nence  directly  opposite  the  terminal  station  in  Buffalo.  It  is 
the  crossing  over  the  Niagara  River  between  Bertie  Hill  and 
the  terminal  station  in  Buffalo  that  constitutes  the  remarkable 
feature  of  the  transmission  system. 

The  Niagara  River  at  this  point,  although  navigable,  is  very 
swift.  The  bed  of  the  river  consists  of  rough,  jagged  rocks. 
These  facts  together  with  the  greater  initial  cost  and  the  diffi¬ 
culty  of  maintenance  precluded  the  use  of  submarine  cables. 
The  navigability  of  the  river  necessitated  an  overhead  cross¬ 
ing  with  a  minimum  clearance  above  the  water  of  131  ft.  From 
shore  to  shore,  the  distance  is  about  1620  ft.,  but  because  of  the 
fact  that  the  Erie  Canal  and  other  waterways,  together  with 
the  tracks  of  the  New  York  Central  Railroad,  parallel  the 
river  on  the  Buffalo  side,  the  shortest  distance  between  sup¬ 
porting  towers  which  could  be  obtained  was  approximately 
2200  ft. 

Even  with  the  minimum  clearance  above  the  surface  of  the 


The  use  of  electricity  in  the  city  of  Buffalo  is  very  ex¬ 
tended.  Although  no  recent  figures  are  available,  it 
is  estimated  that  three-fourths  of  the  active  power  in 
this  city  of  400,000  people  is  supplied  from  transmitted  elec¬ 
tricity.  The  generation  of  electricity  for  Buffalo  takes  place 
in  two  power  houses  of  the  Niagara  Falls  Power  Company  on 
the  American  side  of  the  falls  and  in  one  on  the  Canadian  side, 
that  of  the  Canadian  Niagara  Power  Company.  These  three 
power  houses  are  interconnected  electrically.  Three  transmission 
circuits  on  two  separate  wooden  pole  lines  on  the  American  side 
convey  the  electricity  to  Buffalo,  and  end  in  a  terminal  trans¬ 
former  station  on  the  northern  side  of  the  .city.  Here  the  po¬ 
tential  is  reduced  from  22,000  volts  to  11,000  volts  for  use  in 
underground  cables.  On  the  Canadian  side,  two  circuits  on  one 
steel  pole  line  connect  the  Canadian  power  house  with  a  second 
terminal  station  in  Buffalo  located  on  the  western  border  of 


Fig.  1. — Canadian-Niagara  Transmission  Line  Across  the  Niagara  River. 

water  and  the  distance  between  supporting  columns  known,  the 
problem  of  obtaining  the  most  economical  design  was  exceed¬ 
ingly  complicated.  If  copper  cables  were  used,  the  increased 
weight  of  copper  for  the  same  carrying  capacity  as  compared 
with  aluminum,  would  necessitate  the  construction  of  much 
heavier  supporting  towers  at  a  greater  cost.  With  aluminum, 
however,  although  its  tensile  strength  for  the.  same  carrying 
capacity  is  practically  identical  with  that  of  copper,  the  tensile 
strength  of  the  metal  must  be  very  carefully  considered  in  the 
use  of  aluminum  cables.  In  a  catenary  curve,  which  is  the 
form  assumed  by  a  cable  suspended  between  two  towers,  the 
tension  in  the  cable  increases  tremendously  as  the  sag  in  the 
cable  is  decreased,  or  as  the  catenary  curve  approaches  a 
horizontal  line.  The  lowest  point  in  the  cable  will  be  at  the 
center  of  the  span,  and  with  a  minimum  height  established  the 
supporting  towers  would  be  lower  and  their  cost  less,  if  very 
little  sag  were  introduced  in  the  cable.  But  if  this  is  done  with 
aluminum  cables,  there  is  danger  of  exceeding  the  tensile 


the  city  overlooking  the  Niagara  River.  The  two  Buffalo 
terminal  stations  are  interconnected  by  underground  cables, 
and  1 1, 000- volt  cables  connect  the  terminal  stations  with  ii  sub¬ 
stations  in  various  parts  of  the  city.  The  Canadian  transmis¬ 
sion  line  has  only  been  placed  in  operation  recently,  as  has  also 
the  new  terminal  station  of  the  Cataract  Power  &  Conduit 
Company,  the  distributer  of  Niagara  Falls  power  in  the  city 
of  Buffalo. 

CROSSING  THE  NIAGARA  RIVER  AT  BUFFALO. 

The  long  crossing  of  the  transmission  lines  of  the  Canadian 
Niagara  Power  Company  over  the  Niagara  River  at  Buffalo 
(Fig.  i)  possesses  many  novel  and  interesting  features.  In 
many  respects  it  is  a  radical  departure  from  previous  practice 
and  reflects  great  credit  on  the  originality  and  skill  of  the 
Niagara  Power  Company’s  engineers. 

The  transmission  line  of  the  Canadian  company  consists  of 
a  single  pole  line,  16  miles  long,  carrying  two  three-phase,  22- 
ooo-volt  circuits.  The  pole  line  extends  from  the  power  house 
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At  this  point  a  piece  of  ^-in.  galvanized  steel  chain,  25  ft. 
long,  is  introduced  in  each  cable;  the  aluminum  cable  passing 
around  an  aluminum  sheave  fastened  to  each  end  of  the  chain. 
After  passing  around  the  sheave,  the  aluminum  cable  is 
brought  back  along  itself  and  a  long  wrap  joint  made.  The 


strength.  If,  on  the  other  hand,  too  much  sag  is  introduced, 
the  cost  of  the  supporting  towers  not  only  becomes  excessive, 
but  there  is  danger  of  two  adjoining  cables  swinging  together 
during  high  winds. 

If  the  cable  is  set  for  the  minimum  height  during  hot 
weather,  and  if  towers  are  used  which  give  the  minimuitj  safe 
sag  consistent  with  the  tensile  strength  of  the  cable,  in  cold 
weather  the  contraction  of  the  cable  would  decrease  the  sag 
with  the  danger  of  excessive  strains.  Furthermore,  unless  a 
danger(uis  sag  is  introduced  in  the  cable,  the  sudden  additional 
strains  to  which  it  is  subjected  during  wind  storms  may  ex¬ 
ceed  its  breaking  point.  These  facts  will  give  some  idea  of 
what  imiiortant  factors  weight  and  tensile  strength  are  in 
fletermining  the  most  economical  design  for  a  long-span  cross¬ 
ing. 

1  he  crossing  at  Uuffalo  consists  of  nine  500,000  cm  aluminum 
cal)les  on  three  steel  supporting  towers,  giving  two  spans.  Each 


KIO.  2. — HERTIE  mix  TOWER. 


INTER.MEDIATE  SUFHIRTING  TOWER. 


cable  is  made  up  of  bi  strands.  The  nine  cables  are  for  use  steel  chain  passes  over  the  saddle  and  is  securely  fastened  to 

of  tiiree,  three-phase  circuits,  the  parallel  cables  of  each  cir-  it  at  its  center.  Paralleling  the  chain  and  also  passing  over 

cuit  being  suspemled  between  towers  in  the  form  of  a  triangle  the  saddle  is  a  short  piece  of  aluminum  cable.  This  short 

with  the  apex  at  the  top.  Ihe  three  cables  of  each  circuit  are  cableos  clamped  to  the  sides  of  the  two  sheaves  at  each  end  of 

spaced  15  ft.  centers,  with  15  ft.  lietween  the  ailjoining  lower  the  chain  and  carries  the  current.  The  chhin,  however,  car- 
cables  of  each  circuit.  1  here  are  six  cables  in  this  lower  row 
forming  the  base  of  each  triangle  with  three  sky  wires  in  the 
upiier  row  forming  the  apex.  Two  of  the  tliViT-phase  crossing 
circuits  are  connected  to  the  two  transmission  circuits,  and  the 
third  is  use  as  a  spare  circuit. 

M  the  Hertie  Hill  tower  (  h'ig.  2)  the  cables  start  at  an  ele¬ 
vation  of  104  ft.  above  the  river,  and  rise  to 'an  elevation  of 
212  ft.  at  the  intermediate  supjKirting  tower  (Fig.  5)  on  the 
Canadian  hank  of  the  river.  Ihe  dism|j^e  between  towers  in 
this  preliminary  land  span  is  16(8  ft.  From  the  tower  cn  the 
Canadian  shore,  the  cables  cross  the  river  to  the  American 
tower  (Fig.  4),  a  distance  of  2192  ft.  The  top  of  the  latter 
.tower  is  215  ft.  .above  the  river. 

.\t  both  the  .\merican  and  Bertie  Hill  towers,, the  aluminum 
cables  are  dead-ended  to  a  series  of  electrose  sikioI  insulators 
connected  on  the  tower  side  to  a  steel  cable.  The  latter  passes 
.over  a  large  sheave  on  the  top  of  the  tower  and  thence  down 
through  the  tower  to  a  counterweight  suspended  near  the  base, 
weighing  about  4300  lbs.  This  counterweight  introduces  a 
riexihle  connection  at  the  terminal  end  of  each  span,  providing 
for  expansion  and  contraction  and  maintaining  in  the  cables 
a  constant  tension.  I  he  ccunterweights  also  tend  to  relieve 
the  cables  of  all  sudden  stress  during  wind  storms. 

.•\t  the  Bertie  Hill  tower  and  al.so  at  the  .American  tower, 
aluminum-cable  drop  leads  are  fastened  to  the  main  span 
cables  just  outside  the  spool  insulators  by  aluminum  T-clamps. 

Ihese  drop  leads  pass  down  and  through  the  towers  to  the 
transmision  line  cable  and  terminal  station. 

The  cables  at  the  intermediate  tower  on  the  Canadian  shore 
are  suspended  from  saddles  supported  «m  electrose  insulators. 


FIG.  4. — E.XTERIOR  VIEW  OF  TERMINAL  ST.\TION  B  IN  BUFF.ALO. 
ries  the  whole  weight  and  tension  of  the  two  sections  of  cable 
on  each  side  of  the  tower. 

The  object  of  the  chain  is  not  at  first  apparent.  In  long 
spins  of  this  character-  there  is  always  considerable  vibration 
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was  fixed  solely  by  the  space  necessary  to  lift  a  transformer 
and  carry  it  over  the  others. 

The  bays  on  either  side  of  this  central  section  contain  the 
bus-bars  and  oil  switches;  one  side  being  devoted  to  22,000- 
volt  current  and  the  other  side  to  current  of  half  this  potential. 
The  buses  are  contained  in  a  structure  having  open  shelves  in 
order  that  they  may  be  visible  for  inspection  and  cleaning, 
riiis  bus-bar  structure  is  of  yellow  pressed  brick  and  tlu 
shelves  are  of  2l/2-in.  Cleveland  sandstone,  not  unlike  litholite 
in  color. 

At  the  front  end  of  the  builtling  on  either  side  of  the  en¬ 
trance  are  rooms  for  lavatories  and  coats  and  for  auxiliary 
apparatus,  such  as  storage  batteries  to  operate  the  oil  switches, 
and  also  small  transformers  for  supplying  energy  for  lamps, 
heaters  and  motors. 

The  transformers  installed  are  of  3000-kw  capacity  and 
transform  25-cycle  current  from  a  ixitential  of  22,000  volts  to 
a  potential  of  11,000  volts.  The  transformers  are  oil  insu¬ 
lated,  water  cooled,  and  the  connected  delta  to  delta.  Water 
for  cooling  is  taken  from  the  city  mains,  but  means  are  also 
provided  for  pumping  water  from  the  Xiagara  River.  Oil  is 
drawn  into  the  transformers  by  vacuum  from  a  large  tank 
buried  in  the  Hoor  in  a  distant  part  of  the  liuilding,  a  vacuum 
pump  being  installed  for  that  purpose.  Six  transformers  are 
at  present  installed  and  six  more  will  be  installed  shortly. 

riie  two  incoming  circuits  drop  from  the  tower  to  the  third 
story  level  and  pass  thence  into  the  building  through  mul¬ 
tiple-jack  wall  insulators  set  in  a  double  window  of  ^-in. 
plate  glass.  No  external  weather  hood  is  provided.  Just 
within  the  building  are  disconnecting  switches  and  low  equiva¬ 
lent  lightning  arresters.  ••  The  lines  then  pass  down  through 
electrose  bushings  set  in’ the  third  and  second  floors  and  just 
under  the  latter  may  be  connected  to  either  of  two  sets  of  bus- 
bars  by  means  of  oil  switches,  which  have  disconnecting 
switches  on  each  side  in  order  that  the  oil  switches  may  be  in¬ 
spected  without  delay  at  any  time.  There  are  two  sets  of 
22.000-volt  primary  bus-bars;  one  set  with  its  necessary  line 
and  bank  oil  switches  being  located  on  the  first  floor,  the 
other  being  on  the  floor  above,  thus  providing  absolute  separa¬ 
tion  of  the  bus-bars  with  no  danger  of  accidental  confusion 
in  regard  to  them.  A  similar  arrangement  exists  on  the  1 1.000- 


in  the  cables.  If  the  aluminum  cables  alone  passed  over  and 
were  securely  clamped  to  the  saddles,  there  might  be  crystalli¬ 
zation  of  the  metal  at  the  edge  of  the  saddles  where  the  cable 
is  rigidly  supported.  In  aluminum  this  crystallization  takes 
place  very  easily  and  rapidly  with  a  marked  decrease  in  tensile 
strength.  Chains,  however,  afford  a  flexible  connection  at  the 
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saddles  and  any  vibrations  passing  along  the  cables  are  trans¬ 
ferred  to  tlie  chains  and  merely  cause  a  working  of  the  indi¬ 
vidual  links  rather  than  .a  crystallization  of  the  metal  at  the 
rigid  support.  • 

1  here  is  nothing  remarkable  about  the  transmission  line 
except  possibly  the  insulators.  I  hese  are  what  are  known  as 
electrose  insulators.  Their  cost  is  considerably  more  than  that 
of  porcelain,  almost  twice  as  much,  but  taking  into  considera¬ 
tion  a  line  transmitting  50.000  hor.se-power  the  cost  i)f  the  in¬ 
sulators  is  such  an  insignificant  portion  of  the  total,  that  with¬ 
in  rea.sonable  limits,  cost  is  of  no  consideration  providing  the 
insulator  is  reliable.  Ihe  Xiagara  Falls  Power  Company  has 
had  these  insulators  in  use  for  over  four  years  and  has  found 
them  satisfactory  for  the  voltages  used — 24,000  and  under. 

Many  of  them  are  placed  in  a  district  where  there  used  to  be 
considerable  breakage  from  boys  throwing  stones,  and  since 
the  change  there  has  been  no  further  trouble. 

TER.MIN.^L  ST.\TION  ‘ll"  OF  THE  (.\T.\R.\CT  POWER  CONDUIT 
COM  P.\NY. 

To  receive  the  electric  power  transmitted  from  the  Candian 
Xiagara  Power  Company’s  generating  station,  the  Cataract 
Power  &  Conduit  Company,  of  Buffalo,  has  erected  a  terminal 
station  at  Xiagara  Street  and  F'ront  .\venue,  adjacent  to  the 
.»M,nerican  tower  ( F'ig.  4)  of  the  novel  long  span  crossing  just 
described.-  I  bis  new  station  is  of  steel-frame  construction  w'ith 
red.  pressed  brick  outer  walls,  limestone  trimmings,  expanded 
metal  and  concrete  floors  and  roof  with  three-ply  felt  and 
actinolite  surface  over  the  latter.  The  building  is  designed  to 
house  50.000  horse-power  of  transformers  with  the  necessary 
switch  gears,  there  being  a  horse-power  for  every  0.2  sq.  ft.  of 
floor  space.  The  location  of  the  station  is  such  that  ample  light 
is  received  from  all  sides,  the  building  being  plentifully  sup- 
jflied  w  ith  windows.  The  station  is  three  stories  high  and  is 
divided  longitudinally  into  three  nearly  equal  parts.  Fig.  5 
IS  an  interior  view  of  the  station. 

The  central  portion  of  the  first  floor  contains  the  transform¬ 
ers,  each  rf  which  is  set  in  a  separate  brick  cell  which  is 
fitted  with  flrenrocf  doors  and  has  a  removable  cover  of  iron  volt  side.  The  busses  are  of  flat  copper  and  all  other  wiring  is 

and  expanded  metal  concrete  having  a  circular  opening  for  of  copper  tubing. 

air  circulation.  Over  this  central  bay  of  the  building  and  under  The  switchboards  (Fig.  6)  for  operating  the  station  are  place;! 
the  roof  is  an  electric  crane  provided  with  induction  motors.  on  the  third  floor  and  on  the  ii.ooo-volt  side  of  the  building. 

1  his  crane  travels  the  length  of  the  building  and  can  pick  up  The  switching  room  is  60  ft.  x  20  ft.  and  is  enclosed  in  glass 

any  transformer  desired.  The  height  of  the  building.  47  ft.  si  that  the  rperators  may  have  a  clear  view  of  the  second 
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floor.  The  primary  and  secondary  switchboards  are  arranged 
in  parallel  rows  with  ample  space  between  for  the  free  move¬ 
ment  of  the  operator.  The  boards  are  built  of  black  slate 
with  an  oiled  finish  and  are  fitted  with  long-scale  instruments. 
The  panels  for  the  transformer  banks  are  fitted  with  an  am¬ 
meter  and  a  voltmeter,  while  the  feeder  panels  are  equipped 
with  an  ammeter,  an  indicating  wattmeter  and  a  polyphase 
watt-hour  meter.  Both  panels  have  the  necessary  switches  and 
relays  to  operate  their  respective  oil  circuit  breaker  switches. 
The  incoming  power  is  measured  on  Imlay  curve-drawing 
wattmeters.  All  the  auxiliary  wiring  between  the  switch¬ 
boards  and  circuit-breakers  is  drawn  in  iron  conduit. 

Outgoing  electricity  at  a  potential  of  11,000  volts  is  carried 
in  three-conductor  cables  drawn  into  tile  conduit.  Intercon¬ 
necting  cables  tie  terminal  station  “B”  with  terminal  station 
“A”  where  electricity  is  received  from  the  American  power 
houses  of  the  Niagara  Falls  Power  Company.  From  these 
terminal  stations  the  electricity  is  distributed  at  11,000  volts 
to  II  sub-stations  at  various  points  about  the  city  where  the 
potential  is  further  reduced  for  distribution  to  customers  of 
the  Buffalo  General  Electric  Company  and  also  to  customers 
of  the  Cataract  Power  &  Conduit  Company,  the  latter  con¬ 
fining  itself  to  furnishing  electricity  in  bulk. 

The  architectural  features  of  terminal  station  “B”  were 
designed  by.  the  engineering  department  of  the  Niagara  Falls 
Power  Company,  while  the  electrical  features  were  desigfned 
by  the  force  of  the  Cataract  Power  &  Conduit  Company  who 
also  superintended  the  erection  of  the  station  and  installed 
the  electrical  apparatus. 

The  Variation  of  Manganin  Resistances  with 
Atmospheric  Humidity.* 

By  £.  B.  Rosa  and  H.  D.  Babcock. 

T  has  long  been  known  that  manganin  resistances  prepared 
in  the  manner  developed  by  the  Physikalisch-Technische 
Reichsanstalt  do  not  remain  entirely  constant  in  value,  but 
that  appreciable  differences  occur  among  a  group  of  apparently 
exactly  similar  coils.  These  variations  are  very  small  or  inap¬ 
preciable  with  coils  of  0.1  ohm  and  i.o  ohm.  But  with 
coils  of  10,  100,  1000  ohms  and  higher  values  when  used  for 
precision  work  the  variations  are  so  considerable  that  it  has 
been  necessary  to  determine  their  values  by  stepping  up 
frequently  from  the  i  ohm  stand¬ 
ards.  These  variations  have  been 
found  to  be  greater  in  England 
than  in  Germany,  and  the  difference 
has  been  attributed  to  some  differ¬ 
ence  in  the  methods  of  preparation 
followed  in  England  and  Germany.! 

At  the  Bureau  of  Standards  the 
variations  in  the  values  of  manganin 
resistances  have  been  a  source  of 
great  annoyance,  and  they  have 
been  found  to  be  as  great  in  the 
resistances  made  by  the  best  Ger¬ 
man  makers  as  in  those  made  in 
America.  These  variations  occur  in 
the  most  carefully  prepared  stand¬ 
ards  of  the  Reichsanstalt  form  as 
well  as  in  the  resistances  of  Wheat¬ 
stone  bridges,  potentiometers,  resis¬ 
tance  boxes,  etc.  The  explanation 
that  has  been  suggested  is  that  the 
variations  are  greater  in  the  coils  of 
higher  values  because  they  are 
wound  with  finer  wire,  which  is 
drawn  cold  and  is  less  perfectly  annealed  than  the  heavier  wire. 

SEAS0N.\L  CHANGES  OF  RESISTANCE. 

In  the  course  of  an  extended  investigation  t  at  the  Bureau 
of  Standards  on  the  ratio  of  the  electromagnetic  to  the  electro¬ 
static  unit  of  electricity  it  was  found  that  all  the  resistances 


employed  had  a  higher  value  at  the  same  temperature  in 
summer  than  in  winter,  the  change  being  a  gradual  drift  up¬ 
ward  from  early  spring  to  midsummer,  followed  by  a  steady  drift 
back  to  the  same  minimum  in  the  winter.  The  amplitude  of  the 
change  was  of  course  small,  varying  from  15  to  25  parts  in 
100,000,  but  was  far  too  large  to  be  neglected  in  precision  work. 
Most  of  these  resistances  were  kept  submerged  in  oil  all  the 
time,  but  some  were  in  air.  In  all  cases  the  temperatures 
were  taken  and  the  resistance  measurements  made  with  great 
care. 

The  possibility  of  these  changes  being  due  to  atmospheric 
humidity  suggested  itself,  but  it  was  not  at  first  evident  how  an 
increase  of  resistance  could  be  produced  by  an  increase  of 
humidity.  The  effect  of  leakage  arising  from  moisture  deposited 
on  the  coils  or  upon  the  tops  of  resistance  boxes  is  of  course 
to  decrease  the  resistance,  and  this  effect  would  increase  with 
the  humidity.  In  order  to  ascertain  the  cause  of  the  marked 
change  in  the  opposite  direction,  to  determine  its  magnitude 
and  to  find  how  to  prevent  it  we  took  up  last  November  a 
systematic  study  of  the  question. 

It  was  very  soon  found  that  changes  such  as  occurred  during 
an  interval  of  six  months  in  the  atmosphere  of  the  laboratory 
could  be  induced  in  a  few  days  by  placing  the  resistances  in 
a  closed  case  in  which  an  atmosphere  of  high  humidity  was 
maintained,  although  it  usually  required  several  weeks  for  the 
resistance  of  a  coil  to  reach  a  maximum,  or  to  return  to  its 
former  value  when  restored  to  the  original  conditions  of  hu¬ 
midity. 

Two  apparatus  cases  were  employed,  the  atmosphere  within 
one  being  kept  at  a  nearly  constant  relative  humidity  of  about 
25  per  cent,  the  other  being  kept  at  higher  humidities  ranging 
from  40  to  too  per  cent,  although  seldom  higher  than  80,  and 
oftenest  about  60  per  cent.  Each  case  was  provided  with 
thermometers  and  recording  hygrometers.  The  higher  re¬ 
sistances  were  measured  generally  to  one  or  two  parts  in  a 
million,  and  corrections  made  for  small  fluctuations  in  tem¬ 
perature.  All  measurements  were  finally  referred  to  the 
standard  of  the  Bureau,  determined  by  the  mean  value  of 
certain  one-ohm  coils.  The  changes  in  the  resistances  of  the 
latter  are  known  to  be  very  slight. 

CHANGES  ARE  DUE  TO  MOISTURE  ABSORBED  BY  SHELLAC. 

The  cause  of  the  increase  in  resistance  of  the  manganin 
coils,  the  wire  of  which  is  embedded  in  a  heavy  covering  of 


The  curves  of  Fig.  i  show  seasonal  changes  of  manganin  resistance  due  to  varying  atmospheric 
humidity.  Observations  extended  through  two  years  and  two  months.  Resistances  alw^s  in  laboratory 
atmosphere.  All  resistances  were  of  usual  construction,  and  were  made  by  Otto  Wolff.  One  vertical 
space  is  one  part  in  10,000  in  resistance. 

Curve  I  is  looo-ohm  coil  submerged  in  oil  from  resistance  box  No.  2470. 

Curve  2  is  looo-ohm  coil  submerged  in  oil  from  resistance  box  No.  2471. 

Curve  3  is  looo-ohni  coil  in  air  from  resistance  box  No.  3087. 

Curve  4  is  2  looo-ohm  coil  in  oil  from  resistance  box  No.  2470. 

Curve  5  is  2  looo-ohm  coil  in  oil  from  resistance  box  No.  2471. 

Curve  6  is  mean  of  9  coils  each  of  10,000  ohms  in  oil  from  resistance  box  No.  2620. 

Curve  7  is  mean  of  9  coils  each  of  10,000  ohms  in  air  from  resistance  box  No.  2621. 

2  1000  indicates  1000  ohms  made  up  of  coils  500  -|-  200  -f-  200  -f  100.  There  is  no  record  of  the 
values  of  the  resistance  for  curve  7  between  May,  1905,  and  September,  1906. 

shellac  thoroughly  dried  out  by  baking,  is  that  the  shellac 
absorbs  moisture  from  the  surrounding  atmosphere  and  expands, 

•  Paper  read  before  the  American  Physical  Society  at  Washington,  April 
21,  tQ07. 

t  Report  of  Prof.  R.  T.  Glazebrook.  Director  of  the  National  Physical 
Laboratory,  £ng»«eeri»ig  (London),  March  22  and  April  s.  1907. 
t  By  E.  B.  Rosa  and  N.  E.  Dorsey,  shortly  to  be  published. 
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stretching  the  manganin  wire  and  thereby  increasing  its  re¬ 
sistance.  The  amount  of  moisture  absorbed  depends  on  the 
relative  humidity  of  the  atmosphere,  the  moisture  in  the  shellac 
gradually  coming  to  equilibrium  with  the  moisture  outside 
when  any  given  humidity  is  maintained  constant.  When  the 
atmosphere  is  drier  the  shellac  gives  up  moisture  and  shrinks, 
and  the  wire  also  contracts  and  its  resistance  decreases. 
The  resistance  therefore  is  constantly  changing  with  changes 
in  atmospheric  humidity,  and  is  a  constant  only  when  the 
atmospheric  humidity  is  constant  or  when  the  coil  is  sealed  so 
that  moisture  cannot  get  into  the  shellac.  Dipping  the  coils  in 
melted  paraffin  will  seal  them  effectually  against  moisture,  so 
that  even  the  finest  wire  such  as  is  used  in  coils  of  1000  and  10,- 
000  ohms  remains  of  constant  resistance.  Sealing  such  a  coil  in  a 
test  tube  will  keep  its  resistance  constant,  even  though  it  had 
previously  been  exposed  to  a  moist  atmosphere.  Submerging 
the  coils  in  oil  does  .not  protect  the  shellac  from  atmospheric 
humidity,  as  the  oil  absorbs  moisture  and  transmits  it  to  the 
coils.  Hence  submerged  coils  increase  in  resistance  when  the 
atmospheric  humidity  increases,  and  decrease  in  resistance 
when  the  humidity  decreases.  The  oil  retards  the  change  of 
resistance  and  decreases  the  amplitude  somewhat,  but  still  per¬ 
mits  great  changes  to  occur,  especially  in  the  higher  re¬ 
sistances. 

A  change  of  resistance  of  25  parts  in  100,000  will  be  pro¬ 
duced  by  an  increase  in  length  of  the  wire  of  12.5  parts  in 


Th«  curves  of  'Fig.  2  show  variations  in  manganin  resistances  due  to 
changes  in  atmospheric  humidity.  Resistances  kept  in  enclosed  space 
where  l^umidity  was  under  control.  Observations  extended  through  six 
months.  The  relative  humidities  are  indicated  on  the  curves.  One 
vertical  space  »  1  part  in  10,000  in  resistance. 

Curve  13  is  looo-ohm  coil  in  air  from  Wolff  box  No.  3087.  (Same  coil 
it  No.  3  of  Fig.  I.) 

Curve  17  is  looo-obm  coil  in  air  from  Wolff  box  No.  3080. 

Curve  19  is  2  loooohm  coil  in  air  from  Wolff  box  No.  ^o8a 

Curve  27  is  looo-ohm  coil  in  air  made  by  the  Leeds  &  Northrup  Com¬ 
pany. 

100,000.  If  the  wire  is  wound  on  a  spool  4  cm  in  diameter 
(the  size  used  in  a  Wolff  standard  of  the  Reichsanstalt  form) 
the  diameter  must  be  increased  by  the  swelling  of  the  shellac 
by  .0005  cm  or  s  microns.  This  is  of  course  an  appreciable 
increase  in  diameter,  although  much  more  difficult  to  measure 
than  the  change  in  resistance.  Coils  sealed  by  a  covering  of 
paraffin  will  remain  constant  for  months  through  wide  fluctua¬ 
tions  of  moisture,  certainly  to  within  a  few  parts  in  a  million, 
which  indicates  that  the  diameter  has  not  changed  during  that 
time  by  as  much  as  o.2M  if  at  all.  We  shall  presently  give 
evidence  to  show  that  manganin  wire  of  all  sizes  is  remarkably 
constant  in  resistance,  and  that  changes  that  have  been  attribut¬ 
ed  to  the  manganin  are  due  to  the  shellac  in  which  it  is 
embedded. 

In  Fig.  I  are  given  curves  showing  the  seasonal  changes 
of  certain'  resistances  during  the  past  two  years.  These  curves. 


which  were  plotted  by  Dr.  Dorsey  in  the  investigation  referred 
to,  prompted  this  study  of  the  variation  of  resistances  with  hu¬ 
midity.  The  curves  showed  conclusively,  what  had  probably 
never  before  been  suspected,  that  the  resistance  of  a  shellac 
covered  manganin  coil  is  greater  in  summer,  at  a  given  tem¬ 
perature,  than  in  winter,  at  least  under  some  conditions.  These 
resistances  were  exposed  only  to  the  atmosphere  of  the  laboratory, 
and  in  summer  the  humidity  was  kept  lower  than  normal  during 
6  or  8  hours  of  nearly  every  working  day  by  means  of  brine 
coils  in  the  room.  The  object  of  thus  reducing  the  humidity 
was  to  secure  more  perfect  insulation  than  could  be  obtained 
otherwise.  The  changes  in  resistances  were  therefore  ap¬ 
preciably  less  than  would  have  occurred  normally.  All  re¬ 
sistance  measurements  were  made  in  an  atmosphere  dry  enough 
to  give  thoroughly  satisfactory  insulation. 

Fig.  2  shows  the  changes  in  certain  manganin  resistances 
when  subjected  to  variations  in  atmospheric  humidity,  the 
values  of  the  humidity,  the  dates  and  the  variations  in  resistance 
being  shown  in  the  curves.  The  looo-ohm  coil  represented  by 
curve  13  was  first  placed  for  a  few  days  in  a  saturated  atmos¬ 
phere.  The  change  in  resistance  was  very  rapid,  but  was  sud¬ 
denly  stopped  by  reducing  the  humidity  to  30  per  cent.  A 
sudden  drop  in  resistance  followed,  the  rate  of  decrease  being 
reduced  by  raising  the  humidity  for  a  few  days  to  40  per  cent. 
The  rate  of  decrease  was  again  augmented  by  reducing  the 
humidity  to  20  per  cent.  After  the  resistance  had  decreased  to 
a  point  below  its  initial  value,  the  humidity  was  increased  to 
55  per  cent,  when  the  resistance  rose  as  shown  and  then  fell 
when  the  humidity  was  reduced  to  40  per  cent.  The  change  in 
resistance  between  the  maximum  value  of  November  22  and  the 
minimum  value  of  December  7  was  40  parts  in  100,000.  On 
January  2  a  quantity  of 'calcium  chloride  was  placed  in  the 
bottom  of  the  resistance  box  which  was  closed  up  as  nearly 
air  tight  as  practicable  without  sealing.  The  resistance  fell 
rapidly  for  a  few  days  (about  15  parts  in  100,000)  and  then 
»  remained  nearly  constant  for  three  months,  but  was  not  en¬ 
tirely  independent  of  changes  in  room  humidity.  The  higher 
average  humidity  of  April  caused  the  resistance  to  rise  ap¬ 
preciably. 

Curves  17  and  19  show  how  closely  the  1000  coil  and  the  S 
1000  (made  up  of  coils  of  500  +  200-f  loo-j- lOO-j-Sioo) 
vary  together  as  the  humidity  is  varied.  In  this  case  also 
CaCU  was  added  to  the  box  on  January  2,  resulting  in  a  de¬ 
crease  in  resistance.  When  the  box  was  placed  in  an  atmos¬ 
phere  of  60  and  70  per  cent  humidity  the  resistance  rose  ap¬ 
preciably  in  spite  of  the  CaCU.  After  the  calcium  chloride  was 
removed  the  box  was  put  in  the  damp  case  and  the  resistances 
rose  rapidly. 

Curve  27  represents  a  shellacked  manganin  coil  made  by  the 
Leeds  &  Northrup  Company,  showing  large  changes  in  resist¬ 
ance  as  the  humidity  is  varied. 

Fig.  3  shows  that  the  changes  in  coils  of  heavier  wire,  as 
used  in  resistances  of  10  and  100  ohms,  are  very  considerable, 
amounting  to  35  to  50  parts  in  100,000  due  to  80  per  cent 
humidity. 

Fig.  4  shows  three  resistances  from  Wolff  box  No.  2471 
(all  in  oil)  which  have  been  kept  for  several  months  at  as  nearly 
constant  humidity  as  possible  and  which  have  remained  remark¬ 
ably  constant  in  value.  Curve  i  represents  the  same  set  of 
coils  (2  1000)  as  curve  5  of  Fig.  i.  During  November  and 
December  it  gradually  decreased  in  value,  coming  to  an  equi¬ 
librium  value  for  approximately  25  per  cent  humidity  about 
January  i.  Between  January  i  and  April  28  this  coil  changed 
only  a  few  parts  in  1,000,000,  having  come  down  in  a  minimum 
value  in  March.  The  average  humidity  in  the  case  was  a  little 
higher  during  March  and  April,  and  this  accounts  for  the 
slight  increase  in  resistance.  Curve  5  represents  a  single  spool 
coil  of  10,000  ohms  and  curve  3  represents  the  2  10,000  coils 
of  the  same  box.  These  three  curves  are  practically  horizontal, 
all  showing  a  minimum  in  March  a  few  parts  in  a  milliom  less 
than  the  values  in  January  and  April,  the  drop  in  January  and 
February  being  doubtless  due,  as  stated  above,  to  the  continued 
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dryinjf  out  of  the  oil,  and  the  rise  in  April  to  a  slightly  higher 
humidity  in  the  case,  due  to  higher  humidity  in  the  room,  the 
case  not  being  entirely  tight. 

Fig.  5  shows  four  curves,  all  representing  standard  coils  of 
the  Reichsanstalt  form  by  Otto  Wolff.  Curve  7  is  a  looo-ohm 
standard  (No.  3039)  kept  totally  submerged  in  oil  in  a  space 
at  nearly  constant  humidity  of  25  to  30  per  i  ■mt  from  January 


a  small  decrease  at  first  and  a  small  increase  later,  correspond¬ 
ing  to  the  coils  in  oil.  Curve  9a  represents  another  io,ooo-ohm 
standard  (No.  3040)  in  air  at  different  humidities,  and  Curve 
II  represents  a  lOOO-ohm  standard  (No.  3057)  in  air  at  different 
humidities.  The  fluctuations  in  the  resistance  of  the  latter 
amount  to  about  35  parts  in  100,000  between  the  minimum  of 
January  and  the  maximum  of  February.  As  the  humidity  in 
the  laboratory  atmosphere  in  Washington  often  goes  above  70 
per  cent  in  summer  (unless  the  air  is  artificially  dried)  it  will 
be  seen  that  this  coil  would  be  very  unreliable  as  a  standard. 

Fig.  6  represents  five  coils  of  1000  ohms  each  of  o.i-mm 
manganin  wire,  wound  on  wooden  spools  (mahogany).  These 
curves  are  drawn  to  a  different  vertical  scale  from  that  used 
before,  one  space  representing  a  change  10  times  as  great  as 
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FIG.  5. — DIFFERENCES  IN  BEHAVIOR  OF  COILS. 

The  curves  of  Fig.  5  show  the  difference  in  behavior  between  W'olff 
standard  coils  (Reichsanstalt  form)  when  kept  at  constant  humidity  and 
when  in  an  atmosphere  of  varying  humidity. 

(Turve  7  is  standard  coil  of  1000  ohms  submerged  in  oil.  No.  3039. 

Curve  9  is  standard  coil  of  10,000  ohms  submerged  in  air.  No.  139J. 

These  two  coils  were  maintained  at  nearly  constant  humidity,  until 
March  26  when  7  was  placed  in  an  atmosphere  of  80  per  cent  humidity 
until  April  16  wnen  it  was  restored  to  the  drier  chamber. 

(Turve  9a  is  standard  coil  of  10,000  ohms  in  air  No.  3040. 

Curve  II  is  standard  coil  of  looo  ohms  in  air.  No.  3057. 

These  two  standard  coils  were  at  varying  humidities  as  shown  on  the 
curves. 

before.  Curve  43  represents  a  coil  which  was  given  several 
coats  of  shellac  and  baked  in  the  usual  manner,  the  spool 
being  thoroughly  shellacked  as  well  as  the  wire.  Curve  55 
represents  a  coil  in  which  the  spool  was  thoroughly  shellacked, 
but  the  wire  was  not  shellacked  or  baked  after  winding.  Curve 
57  represents  a  coil  wound  on  a  similar  wood  spool  that  had 
been  thoroughly  paraffined,  but  the  wire  neither  paraffined  nor 
heated  after  winding.  Curve  77  represents  a  coil  on  a  shel¬ 
lacked  wood  spool,  the  wire  shellacked  and  baked  as  usual 
and  then  dipped  in  melted  paraffin.  Curve  25  represents  a 
coil  on  a  wood  spool,  shellacked  and  baked  after  winding,  and 
sealed  in  a  test  tube  (with  some  calcium  chloride  inside  the 
tube).  The  last  three  coils,  in  one  of  which  no  shellac  was 
used  and  in  the  other  two  the  shellac  was  protected  from  the 
moisture  of  the  air,  have  remained  remarkably  constant,  no 
change  more  than  i  in  100.000  having  occurred  in  several 
months.  The  first  two  coils,  on  the  contrary,  changed  as  much 
as  340  and  400  parts  respectively  in  100,000. 

Shellacked  coils  may  absorb  sufficient  moisture  in  a  saturated 
atmosphere  to  reduce  the  resistance  by  leakage,  the  coils  in 
that  case  showing  polarization.  A  shellacked  coil  plunged  in 
water  absorbs  moisture  very  rapidly ;  in  one  case  the  resistance 
of  a  coil  of  1000  ohms  decreased  about  50  ohms  in  a  short 
time,  showing  polarization  strongly.  On  the  other  hand,  sorr.e 
paraffined  coils  submerged  in  water  an  hour  did  not  change 
more  than  i  part  in  100,000.  if  at  all.  These  coils  were  from 
a  box  by  an  English  maker  and  had  been  in  use  for  over  four 
years.  This  shows  that  the  paraffin  coating  had  not  become 


FIG.  3. — CHANGES  OF  KE.SISTANCE  OF  COILS. 

The  curves  of  Fig.  3  show  changes  in  resistance  of  manganin  coils  01 
10  and  100  ohms. 

Curves  i8a  and  18I1  are  two  coils  of  100  ohms  each  in  air,  Wolff  box  3080 

Curves  -•oa  and  2oh  arc  two  coils  of  lo  ohms  each  in  air,  Wolff  box  3080. 

4  to  March  28,  the  resistance  decreasing  slowly  during  that 
period,  as  the  oil  dried  out  gradually.  From  March  28  to 
.\pril  i()  the  coil  still  submerged  in  the  same  oil  was  in  a  case 
at  approximately  80  per  cent  humidity  and  the  resistance  rose 
about  17  parts  in  100,000.  The  humidity  was  then  reduced 
to  about  25  per  cent  and  the  resistance  fell  off  ii  parts  in 
ioo,0(X)  in  the  same  time  that  it  rose  17  parts.  This  shows 


FIG.  4. — VARIATION  OF  RESISTANCES  OF  COILS  IN  OIL. 

The  curves  of  Fig.  4  show  the  slight  variations  of  resistance  of  m^n- 
gtanin  coiVs  submerged  in  oil  when  kept  at  very  nearly  constant  humidity. 
.\.ll  these  coils  were  froim  Wolff  box  ^471.  No.  i  of  this  series  is  the 
same  coil  as  No.  s  of  Fig.  1. 

Curve  I  is  IS  >ooo  ohms,  curve  5  is  10,000  ohms,  curve  3  is  2  10,000 
ohms;  all  in  oil  at  a  nearly  constant  humidity  of  as  per  cent,  varying 
between  20  and  30  per  cent. 

how  great  a  change  can  take  place  in  a  coil  kept  submerged  in 
pure  petroleum  oil.  when  the  humidity  of  the  atmosphere 
changes.  Curve  9  is  a  standard  lo.ooo-ohm  coil  (No.  1392) 
kept  in  air  at  a  nearly  constant  humidity  of  25  to  30  per  cent 
from  January  4  to  May  3.  Its  changes  are  very  slight,  showing 
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cracked  or  defective  in  use.  The  shellacked  coils  of  a  wheat- 
stone  bridge,  potentiometer  or  other  resistance  apparatus  may 
be  dipped  in  melted  paraffin  and  so  be  protected  from 
moisture.  A  high  grade  of  paraffin  should  be  used ;  that  is, 
paraffin  of  high  melting  point,  free  from  dirt  and  acid.  The 
paraffin  coating,  of  course,  slightly  increases  the  lag  of  tem¬ 
perature  of  the  coils  when  the  temperature  of  the  room  is 
changing,  but  the  increased  error  due  to  this  would  probably 
not  be  a  hundredth  part  of  the  error  that  may  be  due  to 
absorption  of  moisture. 

Since  a  small  and  inexpensive  coil  sealed  in  a  tube  or  covered 


The  curves  of  Fig.  6  show  the  differences  in  the  behavior  of  resistances 
of  nianganin  coils,  all  of  which  were  wound  on  wooden  spools,  and  kept 
in  an  atmosphere  of  different  humidities,  hut  with  different  methods  of 
preparation  or  of  mounting. 

Curve  55,  1000  ohms,  wood  spool  thoroughly  shellacked  and  baked,  no 
shellac  on  outside  of  wire,  no  baking  of  wire. 

Curve  57.  1000  ohms,  same  kind  of  wire  wound  cn  similar  wood  spool, 
latter  Itoiled  in  paraffin,  no  paraffin  on  wire,  no  heating  of  wire. 

Curve  77,  1000  ohms,  on  wood  spool,  wire  and  spool  shellacked  and 
baked,  and  then  coated  with  paraffin. 

Curve  25,  1000^  ohms,  on  wood  spool,  wire  shellacked  and  baked,  and 
coil_  then  sealed  in  a  test  tube  by  means  of  a  cork  and  hot  paraffin. 

Curve  43,  1000  ohms,  on  shellacked  wood  spool  (several  coats),  wire 
shellacked  and  baked  after  winding.  Unifilar  winding. 

number  of  such  working  staiulards  of  resistance  with  very  slight 
expense  or  trouble,  and  may  have  them  compared  at  a  stand¬ 
ardizing  laboratory  more  frequently  than  the  bulkier  and  more 
expensive  standards  that  have  heretofore  been  thought  neces¬ 
sary.  We  are  developing  some  new  forms  of  sealed  standards 
which  xCill  be  small  enough  to  lie  sent  through  the  mails. 

Induced  Draft  in  the  Boiler  House. 

In  a  paper  by  an  English  author,  on  “Notes  on  the  Application 
of  Induced  Draft,”  reference  was  made  to  one  case  in  particular 
of  five  boilers  fitted  with  steam  jets,  which  resulted  in  a  coal 
consumption  of  27.3  lbs.  of  coal  per  square  foot  of  grate,  the 
evaporation  from  and  at  212  deg.  being  9.8  lbs.  of  water  per. 
])ound  of  coal,  w'ith  a  temperature  of  the  economizer  w'ater  of 
iW)  deg.  With  induced  draft  the  results  obtained  were  as  fol¬ 
lows:  Coal  consumption  per  square  foot  of  grate,  25.4  lbs., 
evaporation  of  water,  10.2  lbs.  per  pound  of  coal,  and  tempera¬ 
ture  of  economizer  water,  259  deg.  Taking  measurements  of 
the  electrical  output  of  the  plant,  it  was  found  that,  using  the 
steam  jets,  for  each  unit  of  electricity  3.6  lbs.  of  coal  and  30 
lbs.  of  water  were  consumed.  With  induced  draft  the  results 
were  3.1  lbs.  of  coal  and  28  lbs.  of  water  per  kw-hour.  In  this 
case  1800  gallons  of  water  were  simply  evaporated  for  use  by 
the  steam  jets.  The  net  saving  in  this  case  w'orked  out  at 
I4''2  per  cent. 


Experiments  with  Concrete  Telegraph  Poles. 

By  G.  Cell.xr. 

In  a  paper  under  the  above  title  read  before  the  convention 
of  the  Association  of  Railway  Telegraph  Superintendents,  at 
Atlantic  City,  June  19-20,  Mr.  G.  A.  Cellar,  superintendent  of 
telegraph  of  the  Pennsylvania  Lines  West  of  Pittsburg,  gave 
an  account  of  some  investigations  made  into  the  subject  of  pre¬ 
servatives  for  telegraph  poles.  The  treatment  of  the  entire 
pole  was  too  expensive  in  proportion  to  the  benefit  thus  derived, 
so  it  was  decided  to  apply  the  preservative  only  to  that  portion 
of  the  pole  extending  1  Vz  ft.  to  2  ft.  on  either  side  of  the  ground 
and  air  line.  That  the  result  justified  the  expense  is  borne 
out  by  the  present  condition  of  the  poles  so  treated.  Mr.  Henry 
Grinnell,  Assisitant  Forest  Inspector  of  the  Departmeint  of  .Agri¬ 
culture,  in  a  report  of  experiments  of  this  character  concludes 
that  the  application  of  preservatives  to  poles  by  means  of 
brushes  is  so  cheap  that  the  cost  is  balanced  by  an  increase 
of  eight  months  in  the  life  of  the  pole.  .As  to  steel  jioles,  they 
are  no  more  durable  than  the  long-lived  woods  unless  properly 
protected  by  preservatives.  The  inside  as  well  as  the  outside 
of  a  steel  pole  open  to  the  air  should  be  accessible  for  the  pur- 


FIG.  I. — POLES  RE.\I)Y  FOR  TEST. 

pose  of  inspection  and  reapplication  of  preservatives.  In  the 
author’s  experience,  the  preservation  of  steel  imbedded  in  prop¬ 
erly  constructed  concrete  is  perfect,  and  a  telegraph  pole 
made  of  reinforced  concrete  has  a  life  that  is  practically 
unlimited. 

Mr.  Cellar  then  gave  the  results  of  experiments  made  by 
the  Pennsylvania  Lines  West  of  Pittsburg  with  concrete  poles. 
These  results,  however,  are  not  presented  as  final,  but  rather 
more  in  the  nature  of  a  report  on  progress.  Two  hollow, 
poles  were  made  and  tested,  the  object  of  this  form  of  con¬ 
struction  being  to  secure  requisite  strength  vvith  the  minimum 
weight.  One  of  the  patterns  was  .square  in  section,  w'ith  the 
corners  chamfered  off;  the  other,  octagonal  in  section,  and  the 
hollow  space  extending  from  the  base  for  about  two-thirds  of 
the  length  of  the  pole,  the  upper  third  being  solid,  and  the  walls 
of  the  lower  two-thirds  being  from  in.  to  3  in.  thick.  'These 
poles  weighed  approximately  3500  lbs.,  and  were  calculated  to 
withstand  any  stress  in  any  direction  that  could  possibly  be 
imposed  upon  them  by  a  line  of  50  wires,  each  wire  coated  with 
sufficient  ice  to  make  it  i  in.  in  diameter.  The  tests  were 
made  in  connection  with  -two  carefully-selected  cedar  poles  of 
the  same  length  (30  ft.),  and  all  were  set  in  concrete,  the 
bases  being  3  ft.  x  3  ft.  x  5  ft.  deep. 

Just  within  the  outer  surface,  the  walls  of  the  concrete  poles 
were  reinforced  with  iron  rods,  which  consisted  of  four 
round  bars,  each  24  ft.  long  and  four  5^-in.  round  bars  of  the 
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same  length.  The  poles  were  8  in.  in  diameter  at  the  top  and 
13  ins.  at  the  base,  having  a  taper  of  i  in.  in  5  ft.  Galvanized 
iron  steps  were  screwed  into  wooden  blocks  molded  into  the 
concrete  and  holes  were  left  for  through  bolts  for  supporting 
the  cross-arms.  The  cross-arm  braces  were  attached  to  the 
arms  by  through  belts  in  the  same  manner  and  fastened  to  the 
poles  with  ordinary  lag  bolts  driven  into  wooden  plugs  which 
were  placed  in  the  concrete  at  the  proper  places.  After  stand¬ 
ing  long  enough  to  permit  the  cement  to  become  solid,  the  four 
poles  were  tested  in  turn  for  ultimate  deflection.  The  results 
of  the  tests  are  shown  in  the  accompanying  table : 

Pull  at  Top  Deflection  at 


Pole.  Pounds.  Top  Inches. 

Octagonal  concrete .  3030  ii^  Cracked  in  two  places. 

“  “  3430  i4Ji  Two  other  cracks. 

“  “  3i!io  18  One  more  crack. 

“  "  3*50  25/4  Broke  at  ground  level. 

Square  concrete .  3430  34^  One  crack. 

"  “  3690  39  Three  more  cracks. 

Pole  crushed  crack 
at  ground  level. 

White  cedar  No.  i .  ^53®  47  broke. 

White  cedar  No.  2 .  2870  35  One  crack. 

“  “  “  .  3494  66  Pole  broke. 


After  the  cement  poles  had  been  broken,  the  reinforcement 
so  held  them  that  it  required  almost  the  breaking  pressure  to 


FIG.  2. — END  OF  TEST. 

further  deflect  them  from  their  slightly  inclined  position.  The 
wooden  poles  under  sti*ain  presented  the  form  of  an  arch  before 
breaking,  and  when  they  gave  way  were  fractured  completely; 
but  these  features  were  lacking  in  the  cement  poles,  which  were 
very  firm  and  did  not  give  until  they  began  to  crush  at  the 
ground  line. 

The  argument  has  been  advanced  that  the  reinforced  cement 
pole  would  be  very  liable  to  damage  or  disruption  by  shock,  but 
the  fact  that  concrete  piles,  both  of  hollow  and  solid  designs, 
are  driven  by  pile-drivers,  and  especially  with  the  knowledge 
of  the  experiments  at  Rochester,  which  showed  that  the  poles, 
even  after  they  had  been  fractured  at  the  surface  of  the  founda¬ 
tions,  required  an  extremely  heavy  pressure  to  produce  further 
deflection  from  the  positions  at  the  time  of  fractures — in  other 
words,  that  they  were  almost  as  stiff  as  when  they  stood  up¬ 
right,  and  continued  to  be  so  throughout  the  entire  test — the 
author  felt  that  any  alarm  at  the  prospect  of  damage  by  collision 
beween  the  pole  and  anything  less  than  a  movable  object  that 
would  destroy  any  pole  of  natural  or  manufactured  composition 
is  unfounded. 

As  to  the  insulating  qualities  of  the  concrete  pole,  the  author 
stated  that  they  were  superior  to  those  of  any  other  pole  manu¬ 
factured  in  this  country. 

Gjntinuing  experiments  already  made  the  company  will  soon 
set  some  steel  poles  with  just  enough  concrete  to  serve  as  a 
preservative  and  other  steel  poles  covered  with  a  cement  paint. 
The  concrete  poles  used  in  the  above  tests  were  made  and 
tested  in  the  yards  of  Robert  A.  Cummings,  at  Rochester,  Pa. 


Niagara  Convention  of  American  Institute  of 
Electrical  Engineers. 

As  we  go  to  press  the  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  is  in  session  at  Niagara  Falls, 
and  below  are  given  abstracts  of  such  of  the  papers  of  the 
programme  as  were  printed  in  advance.  An  account  of  the 
earlier  sessions  appears  elsewhere,  including  abstracts  of  the 
discussions  on  the  papers  presented  before  these  sessions. 

THE  PROPERTIES  OF  ELECTRONS. 

The  presidential  address  of  Dr.  Samuel  Sheldon  dealt  with 
the  properties  of  electrons  as  viewed  from  the  standpoint  of 
the  electrical  engineer.  He  stated  that  electrons  are  the  smallest 
particles  of  matter  that  have  been  isolated.  They  are  present  in 
metallic  conductors,  in  gases,  especially  at  low  pressures,  and  to 
a  limited  degree  in  ordinary  solid  dielectrics.  They  are  not 
present  in  free  ether  or  space.  Their  properties  are  in  no  wise 
dependent  upon  the  properties  of  the  matter  with  which  they 
are  associated,  and  they  are  considered  to  be  indestructible  by 
any  agent  within  the  command  of  man. 

The  address  dealt  with  the  determination  of  the  charge,  the 
mass,  and  the  size  of  the  electron.  The  production  of  positive 
and  negative  ions  was  also  treated  in  detail.  The  relation  be¬ 
tween  the  metallic  conduction  of  heat  and  the  metallic  conduc¬ 
tion  of  electricity  was  discussed  in  view  of  the  knowledge  of 
electrons.  Thus,  with  few  exceptions,  the  thermal  and  electri¬ 
cal  conductivities  of  pure  metals,  when  at  proper  temperatures, 
depending  upon  the  metals,  bear  a  constant  ratio  to  each  other. 
The  only  satisfactory  explanation  for  the  constancy  is  the  one 
which  assumes  that  both  electricity  and  heat  are  conveyed  by 
electrons,  the  one  under  the  influence  of  the  e.  m.  f.  and  the 
other  under  the  influence  of  thermomotive  force.  Expressions 
w'ere  given  for  the  values  of  the  contact  e.  m.  f.  between  two 
metals,  the  thermal  e.  m.  f.  between  two  junctions  and  e.  m.  f. 
induced  electromagnetically.  The  Hall  effect,  which  relates  to 
the  distortion  of  the  current  in  a  metal  sheet  when  subjected  to 
a  magnetic  field  perpendicular  to  the  sheet,  was  explained  from 
the  standpoint  of  the  electron  theory.  It  was  stated  that  to 
free  electrons  may  be  attributed  the  conductivity  in  solid  di¬ 
electrics  that  remains  after  surface  leakage  has  been  prevented. 
After  discussing  the  relation  between  the  phenomena  of  the 
electrons  and  the  production  of  light,  black-body  radiation, 
selective  radiation  and  luminescence.  Dr.  Sheldon  concluded 
that  although  much  is  known  concerning  the  size  and  mass  of 
the  electron,  its  electric  and  magnetic  effects  when  in  motion, 
and  its  radiation  effects  during  acceleration,  little  more  is 
known  concerning  its  structure  than  that  “it  is  the  intrinsic 
strain-form  alone  that  constitutes  the  electron;  and  it  is  a 
fundamental  postulate  that  the  form  can  move  from  one  por¬ 
tion  to  another  of  the  stagnant  ether  somewhat  after  the  man¬ 
ner  that  a  knot  can  slip  along  a  cord.” 

THE  HEATING  OF  COPPER  WIRES  BY  ELECTRIC  CURRENTS. 

A  paper  by  Dr.  A.  E.  Kennelly  and  Mr.  E.  R.  Shepard  dis¬ 
cussed  at  great  length  a  theoretical  and  experimental  investiga¬ 
tion  of  the  heating  of  copper  wires  by  electric  currents  under 
various  conditions.  From  their  researches  the  authors  drew 
the  following  conclusions : 

1.  The  fundamental  formula  for  the  direct  current  final  heat- 

e 

ing  of  a  wire  that  cools  by  thermal  conduction  is  - = 

I  -f-  a  0 

K  P  where  /C  is  a  constant  for  the  wire  determined  by  the 
total  linear  thermal  resistance,  6  being  the  temperature  and  a 
a  constant.  This  formula  applies  to  concealed  wires;  that  is, 
to  insulated  wires  in  water  in  the  ground  or  in  wooden 
moulding.  v 

2.  The  thermal  resistivities  of  the  various  substances  tested 
with  different  temperature  elevations,  including  rubber  com¬ 
position  braiding,  moulding  and  various  oils  may  for  prac¬ 
tical  purposes  be  regarded  as  constant.  That  is,  not  appreci¬ 
ably  affected  by  temperatures  up  to  100  deg.  C. 
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3.  The  wet  braiding  on  a  No.  14  rubber-covered  wire  was 
found  to  add  a  linear  thermal  resistance  of  8.7  thermal-ohm-cm, 
and  raised  the  final  temperature  of  the  wire  immersed  in  water 
by  about  2  degs.  C.  with  50  amperes. 

4.  The  linear  thermal  resistance  of  the  rubber-covered  wires 
in  dry  wooden  moulding  was  found  to  be  about  10  times  as 
large  as  when  immersed  in  water.  Thus  their  temperature 
elevation  was  increased  by  more  than  900  per  cent  with  a  given 
current,  or  reducing  their  current  carrying  capacity  by  more 
than  67  per  cent  for  a  given  temperature  elevation. 

5.  When  plotted  on  logarithmic  paper,  the  final  temperature 
elevation  of  a  wire  in  relation  to  the  steady  current  strength 
is  nearly  a  straight  line. 

6.  A  No.  12  copper  wire,  rubber-covered  and  immersed  in 
water,  substantially  attained  its  final  temperature  elevation  in 
300  seconds  after  applying  a  steady  current.  The  same  wire  in 
dry  wooden  moulding  required  1800  seconds,  and  the  same  wire 
bared,  but  packed  in  sand  within  a  water  jacketed  pipe  7.77  cm 
internal  diameter,  required  7800  seconds  to  reach  a  similar  ap¬ 
proximation  to  its  final  temperature  elevation. 

7.  The  wires  in  the  water  cooled  jacketed  pipe  cooled  more 
quickly  than  they  heated. 

8.  When  the  size  of  the  wire  in  the  water  jacketed  pipe  was 
changed  from  No.  8  to  No.  12,  the  thermal  resistivity  of  the 
sandy  soil,  as  measured  with  these  wires,  was  not  appreciably 
affected.  Similarly,  when  the  size  of  the  wire  was  changed 
from  No.  10  to  No.  17,  the  thermal  resistivity  of  dry  quartz 
sand,  as  measured  with  these  wires,  was  not  appreciably  af¬ 
fected. 

9.  The  thermal  resistivity  of  the  sandy  soils  tested  was 
greatest  when  those  soils  were  dry  and  it  diminished  with  the 
addition  of  water  or  oil  to  them. 

10.  The  thermal  resistivity  of  a  sample  of  crushed  quartz  was 
greater  with  the  material  in  a  coarse  rather  than  in  a  fine 
condition.  When  the  quartz  particles  were  crushed  to  about 
half  their  previous  linear  dimensions,  the  thermal  resistivity 
of  the  material  was  reduced  by  about  10  per  cent. 

11.  The  lowest  thermal  resistivity  observed  was  that  of 
quartz  sand,  with  20  per  cent  of  water  added  by  volume,  the 
value  being  161.4  thermal-ohm-cm.  The  highest  was  that  of 
white  dry  double  cotton  covering  of  a  wire,  the  value  being 
2373  thermal-ohm-cm. 

INTERACTION  OF  SYNCHRONOUS  MACHINES. 

Prof.  Morgan  Brooks  presented  'a  paper  dealing  with  a  new 
circle  diagram  for  showing  the  physical  relation  of  the  quanti¬ 
ties  and  conditions  existing  in  synchronous  motor  operation 
and  developed  simple  loci  for  solving  graphically  certain  of  the 
problems.  The  diagram  involves  a  mathematical  analysis,  but 
it  has  been  so  simplified  that  it  is  more  easily  understood  and 
generally  serviceable  than  the  usual  analytical  method.  The 
diagram  is  based  on  the  initial  assumption  of  a  constant  syn¬ 
chronous  impedance  of  the  motor  circuits.  This  assumption  is 
not  precisely  true,  but  the  errors  are  of  no  practical  importance. 
Moreover,  it  was  assumed  that  the  current  in  the  motor  cir¬ 
cuit  lags  behind  the  voltage  impressed  across  this  circuit  by  a 
constant  angle,  whose  cosine  is  equal  to  the  ratio  of  the  re¬ 
sistance  of  the  motor  circuit  to  its  local  impedance.  The  volt¬ 
age  impressed  upon  the  circuit  depends  not  only  upon  the 
voltage  of  the  generator  and  of  the  motor,  but  also  upon  the 
relative  phase  positions  of  the  two.  The  circle  diagram  serves 
to  show  the  values  of  the  resultant  voltage,  or  of  the  current 
as  the  phase  positions  of  the  generator  and  motor  voltages  are 
changed,  or  as  the  value  of  one  of  these  is  changed.  From  the 
circle  diagram  it  is  possible  to  determine  the  power  which  the 
machines  transfer  and  to  ascertain  the  condenser  action  of  an 
over-excited  motor,  and  to  find  the  points  on  the  V-curve  of 
synchronous  motors  and  generators. 

•  TESTS  OF  RUBBER-COVERED  WIRES. 

A  paper  by  Mr.  Henry  W.  Fisher  described  the  power  fac¬ 
tor,  alternating-current  inductive  capacity,  chemical  and  other 
tests  of  rubber-covered  wires  of  different  manufacturers.  The 
object  of  the  tests  was  to  determine  whether  the  value  of  the 


power  factor  can  serve  as  an  insight  into  the  qualities  of  dif¬ 
ferent  makes  of  rubber-insulated  wires.  The  power  factor 
was  defined  as  the  ratio  of  the  power  absorbed  in  the  rubber 
compound  to  the  apparent  volt-amperes.  Practically  speak¬ 
ing,  it  may  be  considered  as  an  indicator  of  the  loss  in  the 
dielectric  around  the  wire,  and  therefore  a  low  power  factor 
is  desirable.  The  method  employed  in  the  researches  is  based 
on  the  fact  that  a  cable  or  a  condenser,  the  absorption  and  leak¬ 
age  of  which  is  not  zero,  is  equivalent  to  a  cable  or  a  con¬ 
denser  with  zero  absorption  connected  in  series  with  a  re¬ 
sistance,  which  resistance  may  be  called  the  equivalent  re¬ 
sistance  of  the  cable  or  condenser.  The  power  factor  was  de¬ 
termined  by  a  Wheatstone  bridge  arrangement  of  circuits.  In 
addition  to  the  power  factor,  measurements  were  made  of  the 
following  quantities :  Inductive  capacity  by  an  alternating- 
current  method,  and  also  by  a  ballistic  gfalvanometer  method; 
and  the  insulation  resistance  after  one  minute’s  electrification 
by  a  direct-deflection  method.  The  rubbers  were  subjected  also 
to  chemical  tests.  It  was  found  that  the  insulation  resistance, 
power  factor  and  the  ratio  of  the  inductive  capacity  as  meas¬ 
ured  by  the  alternating-current  method  to  the  capacity  as 
measured  by  the  ballistic  galvanometer,  decreased  with  the  time 
ot  immersion  in  water.  In  general,  the  insulation  resistance 
varied  inversely  with  the  capacity. 

COMMERCIAL  TESTS  OF  LIGHTNING  ARRESTERS. 

A  paper  by  Mr.  Percy  H.  Thomas  gave  an  outline  of  tests 
of  lightning  arresters  which  it  was  considered  should  be  in¬ 
cluded  in  the  standardization  rules.  The  tests  should  be  ar¬ 
ranged  to  determine,  first,  the  condition  of  individual  arresters; 
second,  the  effectiveness  of  a  particular  design,  and  third,  the 
characteristics  of  different  types.  The  paper  considered  in 
detail  the  various  types  of  arresters,  such  as  arresters  which 
offer  no  impedance  to  the  discharge  and  arresters  using  series 
resistance  and  special  forms  of  arrester.  From  an  analysis 
of  the  advantages,  disadvantages  and  limitations  of  the  various 
possible  tests  of  lightning  protecting  apparatus,  the  author  con¬ 
cluded  that  certain  tests  are  of  great  value  in  connection  with 
certain  types  of  arresters,  but  not  with  all  types,  and  that  some 
of  the  tests  are  difficult  and  awkward  to  make.  He  offered 
the  suggestion  that  tests  should  be  introduced  into  the  sandard- 
ization  rules  cautiously  and  gradually.  On  the  other  hand,  if 
rules  are  adopted  there  will  be  a  great  advantage  in  many 
cases  of  testing  lightning  arrester  apparatus.  For  example, 
they  will  afford  a  ready  means  for  correctly  comparing  the 
numerous  low-voltage  arresters,  especially  railway  arresters, 
which  appear  from  time  to  time.  Furthermore,  the  fact  that 
certain  tests  have  the  stamp  of  approval  of  the  Institute  will 
do  much  to  cause  designers  to  put  their  apparatus  in  condition 
to  meet  these  tests,  even  if  the  tests  be  so  inconvenient  as 
rarely  or  never  to  be  imposed.  The  following  tests  were  sug¬ 
gested  for  general  consideration  as  suitable  for  the  approval 
of  the  Institute : 

1.  The  insulation  strength  of  all  lightning  arresters  should 

be  able  to  withstand  the  abrupt  application  of  the  discharge  of 
a  condenser  of  at  least  looth  microfaric  capacity,  charged  to  a 
potential  three  times  the  normal  arrester  potential  and  not  less 
than  50,000  volts  without  sparking  between  the  parts  or  toward 
the  ground.  , 

2.  Breakdown  voltages  at  normal  frequencies  should  be  de¬ 
termined  in  all  cases,  in  accordance  with  the  requirements  laid 
down  in  the  standardization  rules  for  the  testing  of  insulation 
strength. 

3.  Where  general  considerations  are  not  sufficient  to  deter¬ 
mine  the  amount  of  impedance  offered  to  a  discharge,  compara¬ 
tive  tests  between  arresters  may  be  made  by  noting  the  needle 
gap  equivalents  of  two  or  more  arresters  by  passing  across  the 
arresters  separately  or  in  series  the  discharge  of  a  condenser 
of  a  few  hundredths  microfaric  capacity  charged  to  a  potential 
of  not  less  than  50,000  volts,  nor  less  than  three  times  the  nor¬ 
mal  voltage  of  the  arrester. 

4.  Where  general  considerations  are  not  sufficient  to  de¬ 
termine  the  non-arcing  feature  of  an  arrester,  a  test  may  be 
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made  by  passing  sparks  over  the  arrester  when  connected  to  a 
source  of  e.  m.  f.  of  sufficient  power  to  supply  without  dropping 
its  |)otential  all  the  current  which  the  arrester  will  take. 

5.  Endurance  tests  may  be  made  in  the  same  manner,  as  tests 
of  the  non-arcing  feature. 

.\  I'ROfOSKD  LIGHTNING-ARRESTER  TEST. 

A  paper  by  Mr.  X.  J.  Xcall  outlined  a  lightning  arrester 
test  which  he  considered  to  be  of  value  both  to  the  operator  of 
the  line  and  to  the  manufacturer  of  lightning  arresters.  A 
spark  from  the  induction  coil  is  made  to  pass  over  all  the  gaps 
of  the  lightning  arresters  under  test.  The  apparatus  required 
consists  of  an  induction  coil  operated  from  several  cells  of  a 
storage  battery  by  means  of  a  mechanical  vibrator.  A  small 
switch  in  series  therewith  enables  the  discharge  to  be  con¬ 
trolled  at  will.  .\  condenser  is  placed  in  series  with  each 
terminal  of  the  induction  coil,  the  one  being  grounded  and 
the  other  being  led  through  spark  gaps  to  such  a  point  of  the 
scries  of  the  lightning  arrester  gaps  that  the  spark  from  the 
coil  will  divide  and  pass  over  them  simultaneously  in  the  di¬ 
rection  of  the  line  and  the  ground,  respectively.  By  means  of 
this  test,  the  effect  of  a  disturbance  can  be  estimated  posi¬ 
tively  by  the  simultaneous  use  of  tell-tale  papers  at  all  points 
where  discharges  are  known  to  take  place  to  ground.  The  in¬ 
trinsic  value  of  the  method  rests  on  the  importance  of  knowing 
as  far  as  possible  how  great  the  disturbance  may  be;  how 
efficient  is  any  given  system  of  protective  apparatus  to  handle 
them,  and  of  discovering  to  what  degree  any  given  transmission 
system  contains  in  it  elements  of  length,  arrangements  and 
character  of  apparatus  tending  to  prolong  or  increase  the 
ilisturbances  once  initiated. 

INDUCTIVE  DI.STURDANCES  IN  TELEI'HONE  LINES. 

A  paper  by  Mr.  Louis  Cohen  dealt  with  the  inductive  action 
of  one  telephone  line  upon  another.  This  induction  is  both 
electromagnetic  and  electrostatic.  .\  variable  current  passing 
through  any  circuit  is  accompanied  hy  a  variable  magnetic 
field,  wlvich  will  ])roduce  electric  currents  in  neighboring 
circuits.  In  addition  to  this,  there  e.vists  also  an  electrostatic 
effect ;  a  charge  on  one  conductor  will  induce  charges  on  all 
neighlioring  conductors  and  any  variation  in  the  charge  will 
produce  an  electric  current.  There  are  thus  two  distinct  phe¬ 
nomena  acting  simultaneously,  both  of  which  c.iuse  trouble 
on  telephone  lines.  It  is  to  lie  noted,  however,  tliat  the  two 
effects  act  in  opposite  directions.  The  establishment  of  a 
current  in  one  circuit  is  accompanied  by  :m  induced  current  in 
any  neighboring  circuit  in  the  opposite  direction,  while  when 
the  current  in  the  inducing  circuit  is  decreasing  the  induced 
current  will  be  in  the  same  direction.  In  the  case  of  electro¬ 
static  induction  the  conditions  are  reversed.  When  both  forms 
of  induction  act  together,  the  resultant  effect  will  depend  upon 
tlie  various  electrical  constants  of  the  lines  and  their  relative 
importance. 

Mr.  Cohen  discussed  in  detail  the  various  elements  which 
enter  into  tlie  jihenomena.  ;ind  showed  that,  although  under 
certain  conditions  the  electromagnetic  induction  is  of  negli¬ 
gible  (pi.ituity.  in  some  ca.ses  the  electromagnetic  effect  may  be 
much  larger  than  tlie  electrostatic  effect.  In  a  short  line  electro¬ 
magnetic  imluction  is  far  larger  than  electrostatic,  but  as  the 
length  increases  the  electrostatic  gains  more  rapidly  than  the 
electromagnetic.  It  is  imiiroper  to  assume  that  electromagnetic 
itiduction  is  negligible  in  all  cases.  In  the  case  of  a  long  line 
of.  say.  500  km,  the  induction  and  resistance  of  the  telephone 
receivers  will  not  modify  to  .any  great  extent  the  constants 
of  the  line  and  in  that  case  the  electromagnetic  induction  is 
just  as  imiiortanl  as  the  electrostatic  induction. 

DROTEUTION  OK  TRANSFORMERS. 

Two  introductions  to  the  discussion  of  choke  coils  versus 
extra  insulation  of  the  end  windings  of  transformers  were 
presented  by  Messrs.  S.  M.  Kintner  and  W.  S.  Moody;  the 
former  presenting  the  advantages  of  the  choke  coil  and  the 
latter  the  advantages  of  extra  insulation.  Mr.  Kintner  stated 
that  separate  choke  coils  possess  the  follo’wing  advantageous 


features :  First,  on  a  choke  coil  there  is  normally  no  voltage 
between  turns  and  consequently  no  tendency  to  hold  a  short 
circuit  in  the  event  of  a  momentary  surface  discharge.  Second, 
the  choke  coil  permits  the  construction  of  a  transformer  with 
uniform  insulation  throughout.  Third,  the  choke  coil  allows 
the  safe  use  of  a  cheaper  transformer.  Fourth,  the  choke  coil 
can  be  insulated  much  more  strongly  than  can  a  transformer. 
The  recognized  disadvantages  are  an  increase  in  the  number  of 
pieces  of  apparatus  and  an  increase  in  complication  of  separate 
wiring  when  external  choke  coils  are  used.  Each  of  the  ad¬ 
vantages  and  disadvantages  was  discussed  in  detail.  For  some 
installations  it  is  piissible  to  use  choke  coils  mounted  out  in 
the  air  and  thereby  made  a  part  of  the  station  wiring,  but  in 
general  an  oil-insulated  coil  is  to  be  preferred.  It  has  been 
customary  to  use  oil-insulated  choke  coils,  each  mounted  in  its 
own  tank,  but  there  seems  to  be  no  good  reason  why  the  coils 
cannot  be  placed  inside  the  transformer  tank  and  thus  save 
considerable  floor  space  as  well  as  outside  wiring.  Mr.  Kintner 
expressed  the  opinion  that  for  a  given  expenditure  to  provide 
protection  against  surges  better  results  can  be  obtained  by  the 
use  of  choke  coils  than  by  extra  insulation  on  the  trans¬ 
former. 

Mr.  Moody  stated  that  although  choke  coils  are  quite  effective 
in  protecting  transformers,  their  use  is  attended  with  some 
objections.  If  the  reactance  is  such  as  to  be  effective  against 
moderately  high  frequency  oscillations  it  must,  since  it  is 
connected  between  the  lightning  arrester  and  the  transformer, 
offer  a  very  high  impedance  to  the  high  frequency  of  the 
oscillatory  currents  which  will  usually  be  set  up  within  the 
transformer  itself  when  a  bound  charge  within  it  is  released  by 
a  stroke  of  lightning,  relieving  some  overhanging  cloud.  Under 
such  conditions  it  is  almost  as  bad  to  hold  back  a  charge  in  the 
transformer  as  to  keep  it  from  entering  under  other  amditions. 
Experience  during  the  last  four  years  shows  that  very  little 
preventive  reactance  is  necessary  for  protecting  the  windings 
of  a  transformer  whose  outer  turns  arc  heavily  insulated.  It 
is  practicable  to  reinforce  a  considerable  portion  of  the  turns 
of  a  large  transformer  coil  so  that  it  will  withstand  from  2000 
to  20.000  volts  per  turn,  without  greatly  decreasing  the  space 
factor  of  tlie  winding  or  causing  any  considerable  increase  in 
cost.  In  thus  providing  protection  for  a  transformer  one  should 
aim  to  use.  not  a  given  insulation  strength  per  turn  in  th  ' 
reinforced  portion  of  the  winding,  but  a  certain  strength  per 
foot.  In  large  transformers  wound  for  75.000  volts  or  less,  it  i- 
practicable  to  resist  a  high  frequency  wave  whose  magnitude 
is  equal  to  the  working  voltage  in  some  hundred  feet  or  less. 

Few  transformers  for  transmission  work  are  built  at  tin. 
present  time  with  taps  to  admit  of  operation  with  different 
ratios  of  transformation.  Frequently  such  tans  cover  a  rang 
from  10  to  50  per  cent  of  the  winding,  and  if  they  are  located 
so  as  to  cut  out  the  end  portions  of  the  turns  one  must  rein¬ 
force  the  insulation  well  inside  the  inside  tap,  or  perhaps  some 
40  per  cent  of  the  total  winding.  It  has  been  the  practice  of 
the  General  Electric  Company  for  some  years  so  to  locate  tap 
connections  that  they  will  cut  out  centrally  located  turns  in¬ 
stead  of  end  turns,  thereby  not  only  placing  them  in  an  essen¬ 
tially  safer  position,  but  also  avoiding  the  necessity  of  any  more 
reinforcement  than  is  required  when  all  of  the  winding  is  in 
service.  Mr.  Mewdy  stated  that  transformers  having  a  total 
rating  of  about  750.000  kw,  embodying  the  above-mentioned 
construction,  have  been  built  in  sizes  ranging  from  500  to  7500 
kw  and  wound  for  voltages  from  5000  to  80.000,  in  both  the 
air-blast  and  the  oil-immersed  types.  Most  of  these  have  been 
installed  with  a  small  protective  reactance,  but  many  without 
such  protection,  and  not  one  of  these  transformers  has  yet 
failed  from  any  weakness  of  the  internal  insulation  although 
a  considerable  portion  of  the  transformers  has  been  installed 
for  three  years. 

EUONO.MICAL  SPANS  IN  STEEI.  TOWER  TRANSMISSION  LINES. 

Mr.  D.  R.  Scholes  presented  a  paper  discussing  the  variation 
of  each  item  of  cost  of  the  steel  tower  transmission  line  which 
changes  with  the  length  of  span.  In  a  steel  tower  line  the  cost 
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of  the  tower  is  probably  the  most  important  among  those 
items  which  vary  with  the  length  of  span.  As  the  span  is  made 
longer  the  tower  must  be  made  higher  and  stronger.  A  trans¬ 
mission  tower  must  be  designed  to  perform  three  duties ;  it  must 
have  sufficient  strength  to  resist  wind  pressure  on  its  various 
members,  to  withstand  certain  external  loads  due  to  cables, 
guys,  etc.,  and  to  sustain  its  own  weight.  Each  of  these 
elements  was  treated  in  detail.  By  calculating  the  resultant 
force  which  would  come  upon  the  foundation  from  each  of  the 
tower  structures  required  and  making  the  cost  of  the  foundation 
for  each  structure  proportional  to  that  force,  data  for  a  curve 
was  obtained  for  showing  the  foundation  cost  for  1000  ft.  of 
line.  It  was  found  that  the  foundation  cost  does  not  vary  to 
any  great  extent  as  the  length  of  the  span  is  varied.  The 
towers  themselves,  however,  increase  rapidly  with  increase 
in  the  length  of  the  span,  while  the  total  cost  of  the  insulators 
used  on  the  towers  decreases  as  the  span  is  increased.  The 
curve  showing  the  combined  cost  of  towers,  foundations  and 
insulators  was  obtained  by  adding  the  respective  ordinates  of 
the  curves  giving  the  separate  cost  of  these  items.  It  was  found 
that  under  the  conditions  assumed  the  total  cost  reaches  a 
minimum  at  a  span  of  about  425  feet.  Determining  factors  in 
the  total  cost  are  the  cost  of  the  tower  and  the  cost  of  the 
insulators.  As  the  price  per  insulator  is  increased  the  econom¬ 
ical  length  of  span  is  increased ;  in  other  words,  the  higher  the 
voltage  the  longer  should  be  the  span. 

PROTECTION  OF  TRANSMISSION  LINES. 

A  paper  by  Mr.  Norman  Rowe  described  certain  experiences 
with  lightning  rods  and  grounded  cables  as  a  means  for  pro¬ 
tecting  transmission  lines  against  lightning.  The  paper  gave  a 
summary  of  lightning  trouble  during  the  years  1904,  1905  and 
1906  on  a  steel-tower,  long-span  transmission  line  in  the  states 
of  Michoacan  and  Guanajuato,  Mexico.  The  transmission  line 
towers  are  of  standard  type,  the  height  being  40  feet  frorh 
the  top  of  the  cross-arm  to  the  ground.  When  the  wires  were 
first  installed  they  were  placed  upon  the  towers  at  the  vertices 
of  an  equilateral  triangle,  the  upper  wire  being  supported  upon 
a  3-in.  extra  heavy  pipe,  which  forms  the  continuation  of  the 
tower,  the  other  two  being  placed  at  the  ends  of  a  double¬ 
channel  iron  cross-arm  approximately  7  ft.  in  length,  the  sides 
of  the  triangle  being  6  ft.  Throughout  the  rainy  season  of  1904 
the  only  protection  against  any  high  voltage  due  to  lightning 
discharges  was  afforded  by  the  line  insulators.  During  1905, 
however,  lightning  rods  were  placed  in  pairs  on  the  pole  tops 
During  1906,  the  transmission  wire  was  removed  from  the  top 
of  the  tower  and  for  it  was  substituted  a  steel  cable  grounded 
at  each  tower  over  the  entire  line.  The  transmission  line  was 
placed  on  a  special  bracket  located  at  a  proper  distance  below 
the  other  two  transmission  lines.  During  the  season  of  1904 
there  was  considerable  trouble  with  lightning;  during  the  next 
season  there  was  less,  and  during  the  season  of  1906  com¬ 
paratively  little  trouble  was  experienced.  On  the  strength  of 
the  experience  during  the  three  seasons,  Mr.  Rowe  offered  the 
following  suggestions :  First,  insulators  should  not  be  disposed 
upon  poles  or  towers  so  that  they  will  be  in  the  path  of  bolts 
of  lightning  going  to  ground  by  way  of  the  supporting 
structure.  Second,  a  grounded  cable,  strung  above  the  trans¬ 
mission  wires  at  the  highest  point  of  the  tower,  is  certainly 
more  effective  than  lightning  rods  in  protecting  the  insulators 
and  conductors  from  direct  bolts  of  lightning.  Third,  lightning 
arresters  for  discharging  the  line  in  case  very  high  voltages  arc 
present  on  the  wires  would  be  of  some  value  if  located  along 
the  line  at  frequent  intervals.  Fourth,  on  steel  construction 
the  insulator  should  have  a  margin  of  safety  against  puncture 
and  arcing  over. 

TRANSFORMER  TESTING. 

Mr.  H.  W.  Tobey  presented  a  paper  describing  the  advan¬ 
tages  and  shortcomings  of  certain  methods  that  have  proved 
satisfactory  in  commercial  transformer  testing.  The  tests  out¬ 
lined  were  those,  use  for  determining  the  chief  characteristics 
of  the  finished  apparatus,  thus  enabling  it  to  be  compared  with 
the  original  calculations  and  designs  and  with  the  guarantee. 


They  are  classified  as  follows :  Conversion,  polarity,  re¬ 
sistance,  copper  loss,  iron  loss  and  exciting  current,  regulation, 
high  potential  (between  windings),  high  voltage  (across  wind¬ 
ings),  and  temperature  rise.  The  effects  of  a  sine  wave  and  a 
peaked  wave  of  e.  m.  f.  were  treated  in  detail.  In  a  certain  in¬ 
stance  it  was  found  that  with  a  sine  wave  e.  m.  f.  of  normal 
value,  the  core  loss  was  1177  watts  and  the  exciting  current  33.5 
amperes,  with  a  peaked  wave  of  the  same  effective  value,  the 
core  loss  was  924  watts  and  the  exciting  current  15.4  amperes. 
Both  the  regulation  and  the  efficiency  can  more  accurately  be 
determined  from  measurements  made  upon  the  unloaded  trans¬ 
former  than  from  actual  observations  under  operating  condi¬ 
tions.  For  making  temperature  tests,  the  differential  method 
of  applying  the  load  is  the  most  satisfactory,  and  it  is  probably 
the  one  most  universally  used. 

l(x:ation  of  broken  insul.ators. 

A  paper  by  Mr.  L.  C.  Nicholson  described  a  method  for  locat¬ 
ing  broken  insulators.  He  stated  that  the  Varley  and  Murray 
loop  tests  for  locating  faults  are  impracticable  for  use  on  high 
voltage  transmission  circuits.  A  fault  locating  method  to  be 
trustworthy  must  be  adapted  to  the  normal  operating  potential 
of  a  transmission  line,  because  partial  faults  sometimes  develop 
which  will  withstand  normal  voltage  for  a  short  time.  It  is 
desirable  to  employ  the  generating,  transforming  and  switch¬ 
board  apparatus  of  the  generating  station  for  making  fault 
location  tests  upon  the  transmission  lines.  The  accompanying 
illustration  shows  a  simple  scheme  of  connection  involving  the 


l»I.\GRAM  OF  CONNECTIONS. 

manipulation  of  a  few  hoop  switches  which  has  been  employed 
for  locating  faults  upon  a  long  distance  high-voltage  circuit. 
The  particular  plant  upon  which  the  scheme  has  been  used 
transmits  power  at  60,000  volts,  25  cycles,  three-phase  over 
lines  approximately  160  miles  in  length.  The  lines  are  carried 
partly  on  steel  towers  and  partly  on  wooden  structures.  In 
both  cases,  however,  the  insulators  are  supported  on  electrically 
grounded  steel  pins,  a  ground  wire  being  used  for  this  purpose 
on  the  wooden  structures.  The  high-potential  sides  of  the  •* 
transformers  are  connected  in  star  with  the  neutral  grounded. 
The  method  of  locating  faults  referred  to  above  consists  in 
supplying  current  from  a  generator  and  transformer  to  the  fall 
to  earth  through  a  divided  circuit  or  a  loop  formed  by  joining 
two  line  conductors  together  at  both  ends,  one  of  the  wires 
so  connected  containing  the  broken  insulator  to  be  located.  The 
total  current  supplied  divides  quantitatively  between  the 
branches  of  the  loop  in  a  proportion  depending  upon  the  ratio 
of  the  two  impedances  to  the  fault,  which  ratio  is  determined 
by  and  therefore  is  determinative  of  the  location  of  the  fault. 

Referring  to  the  scheme  of  connections,  the  loop  consists  of 
wires  A  and  B,  which  have  a  metallic  short-circuit  placed  in 
them  at  the  generating  station  just  inside  the  current  trans¬ 
formers  and  a  similar  one  at  the  receiving  station  just  outside 
the  disconnecting  switches.  A  current  limiting  resistance  is 
connected  in  either  the  high  or  low  tension  side  of  the  trans¬ 
former. 

Experience  so  far  obtained  indicates  that  in  a  large  majority 
of  insulator  failures  a  concrete  resistor  having  a  resistance  of 
100  ohms  in  the  high-tension  side  does  not  prevent  the  flashing 
of  a  broken  insulator  and  it  does  not  interfere  with  satisfactory 
readings  of  the  current.  When  trouble  is  experienced  in  read¬ 
ing  an  indicating  instrument  on  account  of  the  conditions  at 
the  field  being  unfavorable  to  the  production  of  a  steady 
current,  watt-hour  meters  may  be  used  to  obtain  a  comparison 
between  the  energies  supplied  to  the  fault  through  the  two 
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sides  of  the  loop.  Only  in  extreme  cases,  however,  such,  for 
example,  as  disturbances  caused  by  the  swinging  of  tie  wires 
or  tree  branches,  is  it  necessary  to  use  watt-hour  meters. 

The  division  of  current  between  the  two  paths  takes  place, 
in  accordance  with  the  law  of  divided  circuits,  inversely  pro¬ 
portional  to  the  ohmic  resistances  of  the  two  branches.  Thus 
not  only  are  the  resistances  of  the  two  branches  proportional 
to  their  lengths,  but  their  reactances  are  also  proportional. 
Mr.  Nicholson  stated  that  the  time  consumed  by  an  experienced 
operator  in  locating  a  broken  insulator  according  to  the  above- 
mentioned  test  under  ordinary  conditions  is  about  thirty 
minutes. 

INSULATOR  FOR  HIGH-TENSION  TRANSMISSION  LINES. 

A  new  type  of  insulator,  especially  designed  for  use  on  high- 
tension  transmission  lines,  was  described  in  a  paper  by  Mr.  E. 
M.  Hewlett.  Each  insulator  unit  is  a  flanged  or  petticoated 
disk  of  porcelain  with  an  enlarged  central  portion  having  two 
inter-linked  semi-circular  holes.  It  is  termed  a  “linked  insu¬ 
lator”  because  it  is  used  to  insulate  the  inter-linked  tie  wires. 
The  holes  in  the  insulator  are  so  arranged  that  the  tie  wires 
which  pass  through  them  exert  a  compression  strain  on  the 
porcelain.  If  the  insulator  should  break,  the  loops  of  the  tie 
wires  will  still  be  internieshed,  and  as  several  disks  are  used 
in  series  with  a  factor  of  safety,  the  remaining  disks  will  pre¬ 
vent  a  short  circuit  being  formed  until  the  break  can  be  re¬ 
paired.  Two  types  of  the  insulator  were  illustrated;  one  for 
suspension  from  the  cross-arm,  and  one  for  use  as  a  strain  in¬ 
sulator  to  be  inserted  in  the  main  circuit,  which  is  looped 
around  the  insulator.  The  mechanical  and  electrical  features 
of  the  two  forms  of  insulators  are  essentially  the  same.  The 
petticoats  and  flanges  are  so  arranged  that  one  side  of  the  in¬ 
sulator  is  alw’ays  protected  from  rain. 

HIGH-TENSION  SW'ITCHBO.ARD  PRACTICE. 

A  paper  by  Mr.  Stephen  Q.  Hayes  touched  briefly  on  the 
salient  points  of  interest  in  connection  with  high-voltage  switch¬ 
ing  practice.  Under  the  heading  of  the  general  scheme  of 
connections  the  switchboard  equipment  for  a  plant  was  sum¬ 
marized  as  follows :  P'irst,  the  type  of  plant ;  second,  the  fre¬ 
quency;  third,  the  transformers;  fourth,  flexibility  versus  sim¬ 
plicity,  and,  fifth,  main  connections.  The  author  also  dis¬ 
cussed  the  relative  advantages  of  switchboards  of  the  panel 
type,  of  the  pedestal  type  and  of  the  bench-board  type;  and  also 
the  various  types  of  oil  circuit-breakers,  disconnecting  switches 
and  protective  apparatus,  and  he  treated  of  the  relative  merits 
of  using  enclosed  wiring  and  open  wiring.  The  author  stated 
that  it  is  quite  possible  that  in  the  not  far  distant  future,  where 
the  climate  is  not  too  severe,  the  high-tension  transformer 
houses  with  their  breakers,  bus-bars,  etc.,  will  no  longer  be 
used.  The  transformers,  oil  circuit-breakers,  disconnecting 
switches,  bus-bars,  wiring  and  connections  will  probably  be 
in  the  open  air.  The  oil  immersed,  water  cooled  transformers 
and  electrically  operated  oil  switches  are  designed  to  withstand 
out-of-door  conditions.  Disconnecting  switches  have  often  been 
used  in  high-tension  transmission  lines  mounted  on  the  poles 
and  the  u.se  of  electrolytic  lightning  arresters  with  the  choke 
coils  combined  with  the  transformer  cases  would  readily  permit 
of  this  out-of-d<x)r  operation. 

COMPENSATED  ONE-PHASE  SERIES  MOTORS. 

In  a  paper  on  the  vector  diagram  of  the  compensated  one- 
phasc  series  motor,  Mr.  \V.  I.  Slichter  showed  a  method  by 
which  the  effect  of  the  short  circuit  by  the  brush  of  a  coil  in 
which  an  e.  m.  f.  is  produced  by  the  variation  in  field  flux  can 
be  taken  into  account.  He  stated  that  in  considering  the  reac¬ 
tions  in  the  field  exciting  winding  it  is  necessary  to  regard  it 
as  a  complex  circuit.  The  effect  is  the  same  as  if  the  field  coil 
were  shunted  by  an  equivalent  circuit  having  a  certain  value 
of  resistance  and  inductive  reactance.  This  equivalent  circuit 
may  be  considered  as  carrying  the  current  for  supplying  the 
core  loss  in  the  iron  and  also  the  current  for  the  loss  in  the  coil 
short  circuited  by  the  brush.  The  peculiar  features  introduced 
by  the  equivalent  shunt  circuit  were  stated  to  be  the  following; 


llie  counter-e.  m.  f.  of  rotation  is  not  in  time-phase  with  the 
main  current,  and  therefore  their  product  does  not  represent 
true  power.  The  current  in  the  armature  is  not  in  time-phase 
with  the  field  flux,  and  the  torque  is  not  accurately  proportional 
to  the  current,  but  is  reduced  by  the  time-phase  displacement. 
I'he  greater  the  time-lag  of  the  current  in  the  short  circuited 
coil,  the  less  is  the  time-phase  displacement.  Thus  a  resistance 
to  limit  the  flow  of  the  current  in  the  coil  short  circuited  by 
the  brush  is  not  as  valuable  as  an  inductive  reactance  would  be. 
The  speed-generated  counter-e.  m.  f.  not  being  in  time-phase 
with  the  main  current,  it  is  possible  by  increasing  the  speed  and 
therewith  the  magnitude  of  the  counter-e.  m.  f.,  or  by  increasing 
the  phase  angle  between  the  counter-e.  m.  f.  and  the  main  cur 
rent,  to  obtain  unity  power  factor  with  the  motor,  or  even  to 
cause  the  motor  to  draw  leading  wattless  currents  from  the 
system.  The  effect  of  the  wattless  component  of  the  counter- 
e.  m.  f.  in  increasing  the  power  factor  is  considerably  more  than 
the  mere  addition  of  the  amount  of  power  w'hich  causes  the 
phenomena. 

ZIG-Z.AG  LEAK.AGE  OF  INDUCTION  MOTORS. 

Mr.  R.  E.  Hellmund  presented  a  paper  outlining  a  method  by 
which  the  zig-zag  leakage  in  induction  motors  can  conveniently 
be  investigated.  The  author  defined  as  the  leakage  coefficient 
the  ratio  of  the  magnetic  reluctance  of  the  path  of  the  main 
flux  to  the  reluctance  of  the  path  of  the  leakage  flux.  He 
showed  by  simple  diagrams  the  variation  in  the  reluctances  of 
the  various  paths  as  the  rotor  is  moved  into  different  positions 
with  respect  to  the  stator.  For  representing  the  conditions 
when  the  secondary  is  on  open  circuit,  it  is  convenient  to  sub¬ 
stitute  for  each  reluctance  an  equivalent  resistance  and  for 
the  exciting  magnetomotive  force  a  certain  value  of  e.  m.  f. 
With  a  certain  number  of  slots  per  pole  per  phase  for  the 
stator  and  the  rotor,  the  leakage  coefficient  varies  considerable 
with  the  position  of  the  rotor  and  with  the  time  in  electrical 
degrees.  Moreover,  the  leakage  coefficient  decreases  rapidly 
with  an  increase  in  the  number  of  slots  per  pole  per  phase. 
Estimates  were  given  of  the  values  for  the  leakage  coefficients 
for  various  conditions. 

POWER  TRANSMISSION  ECONO.MICS. 

•A  paper  by  Prof.  Frank  G.  Baum  outlined  some  examples 
of  the  work  done  on  the  system  of  the  California  Gas  & 
Electric  Corporation  as  illustrating  the  necessity  of  doing  things 
in  an  inexpensive  way  along  some  of  the  lines  where  the  load 
is  small.  In  one  case  only  one  wire  is  run  to  a  sub-station, 
which  is  an  inexpensive  building  in  which  there  is  only  one 
transformer,  a  ground  return  being  used.  The  motors  on  the 
circuit  are  of  the  one-phase  type.  For  larger  stations,  some¬ 
times  up  to  500-kw’,  two  wires  are  run  to  the  sub-station  and 
by  using  a  ground  return  on  the  primary,  an  open-delta  con¬ 
nection  on  the  secondary,  three-phase  motors  are  operated. 
Loads  as  large  as  1500  kw  have  been  transmitted  a  distance 
of  100  miles  with  the  above  connection,  and  yet  neither  the 
power  consumer  nor  the  power  house  operator  has  noted  any¬ 
thing  unusual.  It  has  been  found  that  in  some  parts  of  the 
West,  where  cedar  poles  may  be  purchased  at  a  low  price,  this 
class  of  pole  line  is  still  the  most  economical,  and  it  has  proved 
remarkably  effective.  It  is  noteworthy  that  two  wooden  pole 
lines  entering  a  city  by  two  different  routes  give  greater  re 
liability  tlian  any  two-circuit  tower  line  that  can  be  built.  In 
mountain  sections  the  economies  of  line  construction  lie  in  the 
use  of  the  hills  for  the  structures  and  in  employing  long  spans. 
.\  span  of  3000  ft.  with  an  allowable  sag  of  300  feet  would,  if 
on  the  level,  require  towers  over  300  ft.  high ;  while,  by  taking 
advantage  of  hills,  simple  wooden  structures  30  ft.  high  are  all 
that  arc  necessary. 

In  reconstructing  a  certain  transmission  line  built  with  40 
poles  to  the  mile,  using  35-ft.  poles,  use  was  made  of  a  special 
pole-top  extension  which  has  proved  very  effective.  By  using 
this  pole-top  extension,  each  alternate  pole  is  taken  out,  with 
a  saving  of  $q  per  pole  for  new  insulators  and  with  the  ad 
ditional  salvage  of  the  old  poles,  arms,  pins  and  insulators. 
Prof.  Baum  described  a  simple  form  of  high-tension  oil  switch 
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which,  although  cheaply  constructed,  has  given  excellent  re¬ 
sults.  Although  more  than  100  of  these  switches  are  now  in 
use  where  nearly  10,000  miles  of  line  at  6000  volts  are  tied 
together,  the  switches  have  proven  adequate  for  all  require¬ 
ments. 

ONE-PHASE  HIGH-TENSION  POWER  TRANSMISSION. 

Mr.  E.  J.  Young  presented  a  paper  discussing  the  advanta¬ 
geous  features  of  a  high-tension  one-phase  system,  and 
compared  it  with  equivalent  three-phase  and  direct-current 
systems.  In  the  one-phase  system  assumed  one-phase  generating 
apparatus  is  used  for  supplying  energy  to  step-up  transformers. 
The  center  of  the  high  tension  winding  is  permanently  grounded, 
thereby  reducing  the  e.  m.  f.  from  line  to  ground  to  one-half 
that  between  the  line  wires.  With  this  connection  the  one- 
phase  transmission  system  is  on  a  par  with  the  three-phase 
system. in  the  matter  of  economy  of  conducting  material.  In 
comparing  the  different  systems  a  case  was  assumed  in  which 
15,000  kw  was  to  be  transmitted  100  miles  with  10  per  cent  loss, 
the  e.  m.  f.  to  be  70,700  volts  maximum  between  line  and  ground 
at  the  receiving  end.  For  three-phase  equipment  the  weight 
of  the  copper  per  mile  of  line  would  be  6875  pounds ;  the 
weight  for  one-phase  would  be  the  same,  the  effective  value  of 
the  e.  m.  f.  in  each  case  being  50,000  volts.  The  direct-current 
system  under  the  same  conditions  as  the  alternating  current 
could  use  an  e.  m.  f.  of  70,700  volts,  so  that  the  weight  of 
copper  per  mile  of  line  w'ould  be  2792  pounds.  It  is  seen  there¬ 
fore  that  as  far  as  transmission  material  is  concerned,  the 
direct-current  system  is  far  more  economical  than  either  the 
three-phase  or  the  one-phase  system.  In  comparison  with  the 
three-phase  system  the  one-phase  requires  fewer  insulators  and 
less  expense  in  stringing  the  wires.  Moreover,  by  taking  advan¬ 
tage  of  the  ground  as  a  return  circuit,  the  single-phase  system 
can  be  operated  in  emergencies  under  conditions  which  would 
render  the  three-phase  inoperative.  Thus  the  necessity  of  a 
duplicate  line  is  less  with  one-phase  than  with  three-phase.  The 
ability  to  operate  with  a  grounded  circuit  can  more  readily 
be  availed  of  with  the  one-phase  system  than  with  the  direct- 
current  system.  The  author  stated  that  where  very  long  lines 
are  contemplated,  such  as  the  250-mile  line  in  France,  the  one- 
phase  system  is  not  only  the  simplest,  but  it  unites  the  maxi¬ 
mum  reliability  of  service  with  the  minimum  number  of  trans¬ 
mission  wires. 


Code  of  Ethics. 


At  the  Niagara  meeting  a  committee  consisting  of  Dr.  S.  S. 
Wheeler,  chairman.  Dr.  C.  P.  Steinmetz  and  Mr.  H.  W.  Buck, 
presented  a  report  embodying  a  proposed  code  of  engineering 
ethics,  which  is  printed  below  The  committee  stated  that  while 
it  did  not  consider  it  practicable  at  this  time  to  formulate  a  code 
of  ethics  covering  explicitly  all  the  conditions  which  the  electri¬ 
cal  engineer  may  meet  in  his  work,  it  did  consider  it  both  prac¬ 
ticable  and  desirable  to  record  some  of  the  general  principles  of 
professional  conduct  that  should  be  a  guide  for  the  electrical 
engineer,  leaving  it  to  him  to  make  specific  application  to  the 
cases  which  he  may  meet. 

GENERAL  PRINCIPLES. 

1.  In  both  his  professional  and  his  business  relations  the  elec¬ 
trical  engineer  should  follow  strictly  the  same  ethical  principles 
that  are  recogfnized  in  the  social  relations  of  every-day  life. 
He  should  consider  himself  personally  responsible  for  the  char¬ 
acter  of  the  enterprises  and  the  persons  with  which  he  is  asso¬ 
ciated  professionally. 

2.  Before  entering  into  professional  relations,  it  is  therefore 
the  duty  of  the  electrical  engineer  to  satisfy  himself  that  the  en¬ 
terprises  with  which  he  connects  himself  are  of  a  legitimate 
character;  If  after  becoming  associated  he  finds  them  to  be  of 
a  questionable  nature  he  should  sever  his  connection  as  soon  as 
possible.  It  should  not  be  considered  as  an  excuse  that  his  con¬ 
nection  extends  only  to  legitimate  engineering  work. 

3.  An  electrical  engineer  permitting  the  use  of  his  name  in 
any  enterprise  or  exploitation  becomes  morally  responsible  for 
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the  character  of  the  latter.  He  should  therefore  not  allow  the 
use  of  his  name  in  connection  with  anything  upon  which  he  is 
not  qualified  by  training  and  experience  to  exercise  competent 
judgment. 

4.  The  electrical  engineer  should  take  care  that  credit  for 
engineering  work  is  attributed  to  those  who,  as  far  as  his 
knowledge  of  the  matter  goes,  are  the  real  authors  of  such  work. 

5.  The  electrical  engineer  should  incline  toward  and  not 
away  from  the  standards  of  all  kinds,  since  standardization  is 
peculiarily  essential  to  the  general  progress  of  the  profession. 
This  applies  to  construction,  measurment  and  expression,  or 
nomenclature  as  w'ell  as  to  conduct,  or  ethics.  Even  the  ten¬ 
dency  to  give  individuality  by  providing  special  construction 
may  sometimes  be  avoided  with  advantage. 

RELATIONS  OF  THE  ELECTRICAL  ENGINEER  TO  HIS  EMPLOYER,  CUS¬ 
TOMER  OR  CLIENT. 

7.  The  electrical  engineer  should  consider  the  protection  of 
his  client’s  interests  as  his  first  obligation,  and  therefore  should 
avoid  every  act  that  would  be  contrary  to  his  duty ;  if  any  other 
consideration  such  as  professional  obligations  or  restrictions 
interfere  with  his  so  acting,  in  accordance  with  the  expectation 
of  his  client,  he  should  inform  him  of  the  situation. 

8.  He  can  honorably  accept  compensation,  financially  or 
otherwise,  from  one  side  or  party  only,  interested  in  the  same 
matter.  The  electrical  engineer,  whether  consulting,  designing 
or  operating,  may  therefore  not  accept  commissions,  either  di¬ 
rectly  or  indirectly,  from  other  parties  dealing  with  his  prin¬ 
cipals. 

9.  Electrical  engineers  in  a  position  to  decide  on  the  use  of 
inventions,  apparatus,  etc.,  should  not  be  financially  interested 
in  their  use,  as  by  receiving  a  royalty,  etc.,  unless  the  matter  is 
clearly  understood  by  the  client. 

10.  Electrical  engineers  should  not  accept  employment  while 
financially  interested  in  a  rival  concern  except  upon  the  express 
permission  of  both  parties.  An  electrical  engineer  may  be  em¬ 
ployed  by  more  than  one  party,  as  in  the  case  of  a  consulting 
engineer,  when  the  interests  of  the  parties  do  not  conflict  and 
it  is  understood,  as  is  usual  in  such  cases,  that  he  is  not  ex¬ 
pected  to  devote  his  entire  time  to  the  work  of  one  party,  but 
is  free  to  enter  into  other  engagements.  A  consulting  engineer 
permanently  retained  by  a  party  should  notify  other  prospec-* 
tive  employers  of  this  affiliation  before  entering  into  relations 
with  them.  A  consulting  engineer  when  not  exclusively  re¬ 
tained  by  one  side  may  advise  rival  concerns,  with  the  full 
knowledge  of  all  of  them  and  upon  taking  care  that  the  inter¬ 
ests  of  the  parties  do  not  conflict  in  the  particular  matter 
handled. 

11.  Operating  engineers  should  consider  themselves  responsi¬ 
ble  for  defects  in  apparatus  or  dangerous  conditions  of  opera¬ 
tion,  should  bring  the  same  to  the  attention  of  their  employers 
and  urge  remedial  action.  If  the  causes  of  the  danger  are 
not  removed  they  should  withdraw. 

12.  An  electrical  engineer  should  in  general  be  considered 
directly  responsible  to  his  employer  or  client  for  the  successful 
fulfilment  of  the  work  upon  which  he  has  been  engaged  and 
for  its  satisfactory  performance  as  a  whole.  It  should  there¬ 
fore  be  clearly  understood  at  the  outset  just  what  the  extent 
or  the  limitations  or  responsibility  of  the  engineer  are  to  be. 
Whether  he  has  been  employed  merely  as  a  designer  or  whether 
he  is  retained  to  design  and  to  superintend  construction; 
whether  to  design  only  the  chief  features,  or  to  pass  as  well 
upon  all  details  of  the  apparatus  that  is  to  be  installed.  .Xt- 
tention  should  be  directed  to  the  fact  that  defects  in  the  manu¬ 
facture  of  material  or  apparatus  is  a  matter  distinct  from  the 
matters  of  design  or  installation.  An  engineer  should  not  be 
held  responsible  for  the  unsatisfactory  performance  of  a  plant 
resulting  from  defective  apparatus  furnished,  unless  he  has 
undertaken  to  include  this  subject. 

RELATIONS  OF  THE  ELECTRICAL  ENGINEER  TO  THE  OWNERSHIP  OF 
THE  RECORDS  OF  HIS  WORK. 

15.  The  following  general  principles  should  be  recognized; 

If  in  executing  his  work,  the  electrical  engineer  uses  data  or 
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information  which  are  not  common  and  public  property,  but 
which  he  receives,  directly  or  indirectly,  from  his  employer, 
or  if  the  problem  solved  by  the  engineer  is  met  in  the  pursuit  of 
his  work  for  his  employer,  and  is  not  of  such  character  that 
his  attention  would  have  been  directed  to  it  regardless  of  his 
relations  to  his  employer,  the  product  of  his  work,  in  the  form 
of  inventions,  plans,  designs,  etc.,  are  not  his  private  property, 
but  the  property  of  his  employer,  though  the  engineer  may  be 
entitled  to  special  remuneration  for  such  inventions,  etc. 

16.  If  in  the  execution  of  the  work  the  engineer  uses  only 
his  own  knowledge  or  data  or  information  which  are  public 
property  by  prior  publication,  etc.,  and  receives  no  engineering 
data  from  his  employer  or  customer,  except  performance  speci¬ 
fications,  the  results  of  the  work,  such  as  inventions,  plans,  de¬ 
signs,  etc.,  are  the  private  property  of  the  engineer,  and  his 
employer  or  customer  is  entitled  to  their  use  only  in  the  speci¬ 
fied  case. 

17.  All  the  work  done  by  the  engineer  in  the  form  of  inven¬ 
tions,  plans,  designs,  etc.,  which  are  outside  of  the  field  of  en¬ 
gineering  for  which  his  employer  has  retained  him,  are  the  en¬ 
gineer’s  private  property. 

18.  When  an  engineer  or  manufacturer  builds  apparatus 
from  engineering  designs  supplied  to  him  by  his  customer,  the 
designs  remain  the  property  of  the  customer  and  should  not 
be  duplicated  for  other  customers  without  express  permission. 
When  the  engineer  or  manufacturer  and  his  customer  are 
jointly  to  work  out  designs  and  plans  or  develop  inventions,  a 
clear  understanding  should  be  arrived  at  before  the  beginning 
of  the  work  regarding  the  proportionate  rights  of  ownership 
in  any  inventions,  designs,  etc.,  that  may  result,  since  in  such 
case  both  parties  should  be  considered  to  have  rights  therein. 

19.  Any  engineering  data  or  information  which  an  electrical 
engineer  obtains,  directly  or  indirectly,  from  his  employer  or 
customer,  or  which  he  creates  as  a  result  of  such  information, 
must  be  considered  by  the  engineer  as  confidential ;  and  while 
the  engineer  is  justified  in  using  such  data  or  experience  in  his 
own  practice  as  going  towards  his  education,  the  publication 
thereof  without  express  permission  is  improper,  as  is  also  its 
use  in  producing  for  other  parties  work  that  is  characteristic 
of  the  original  customer  or  employer. 

20.  Designs,  data,  records  and  notes  made  during  his  engage¬ 
ment  by  an  engineer  employed  under  permanent  engagement, 
and  referring  to  his  work,  arc  his  employer’s  property.  The 
same  matter  in  the  case  of  a  consulting  electrical  engineer  are 
the  property  of  the  consulting  engineer. 

21.  A  customer,  in  buying  apparatus,  does  not  acquire  any 
right  in  its  design  beyond  the  use  in  the  apparatus  purchased. 
A  customer  of  a  consulting  engineer  does  not  acquire  any  right 
to  the  plans  made  by  the  consulting  engineer  except  for  the 
specific  case  for  which  the  apparatus  was  built  or  the  plans 
made. 

RELATIONS  OF  THE  ELECTRICAL  ENGINEER  TO  THE  GENERAL  PUBLIC. 

22.  The  electrical  engineer  should  endeavor  to  assist  the  pub¬ 
lic  to  a  fair  and  correct  general  understanding  of  engineering 
matters,  spread  the  general  knowledge  of  electrical  engineer¬ 
ing,  and  discourage  wrong  or  exaggerated  statements  on  engi¬ 
neering  subjects  published  in  the  press  or  otherwise,  especial¬ 
ly  if  these  statements  are  made  for  the  purpose  of,  or  may  lead 
to  inducing  the  public  to  participate  in  unworthy  schemes. 

23.  Controversies  on  engineering  questions,  however,  should 
never  be  carried  on  in  the  public  press,  but  should  be  confined 
to  the  technical  press  and  the  engineering  societies. 

24.  First  publication  of  inventions  or  other  engineering  ad¬ 
vances  should  not  be  made  through  the  public  press,  but  rather 
through  the  technical  press  and  the  engineering  societies. 

25.  The  publications  which  an  electrical  engineer  is  justified 
in  making  through  the  public  press  should  therefore  be  of  a 
historical,  educational,  instructive  or  similar  character  and 
should  not  relate  to  controversies  between  engineers  or  on  en¬ 
gineering  questions,  to  new  inventions,  etc.,  nor  contain  tech¬ 
nical  criticisms  of  fellow  engineers,  and  it  should  be  considered 
unprofessional  to  give  opinions  without  being  fully  informed  on 
all  facts  relating  to  the  question,  and  on  the  purpose  for  which 


the  opinion  is  asked,  with  a  full  statement  of  the  conditions 
under  which  the  opinion  applies. 

26.  In  giving  expert  testimony  before  judicial  bodies,  the 
electrical  engineer  should  confine  himself  to  brief  and  clear 
statements  on  engineering  or  historical  facts.  He  should  not 
give  personal  opinions  without  so  expressly  stating,  and  should 
avoid  pleading  on  one  side  or  the  other. 

RELATIONS  OF  THE  ELECTRICAL  ENGINEER  TO  THE  ENGINEERING 
FRATERNITY. 

30.  The  electrical  engineer  should  take  interest  in  and  show 
due  regard  for  the  electrical  engineering  societies  and  the  tech¬ 
nical  press. 

31.  He  should  assist  his  fellow  engineers  by  exchange  of  gen¬ 
eral  information,  experience,  instruction,  etc. 

32.  He  should  not  take  a  position  left  by  another  electrical 
engineer  without  satisfying  himself  that  the  former  had  left  it 
voluntarily,  or  for  proper  reasons. 

33.  Where  engineering  work  is  in  charge  of  an  electrical  en¬ 
gineer,  no  other  electrical  engineer  should  undertake  the  work 
except  on  request  or  in  co-operation  with  the  electrical  engi¬ 
neer  who  had  charge  of  the  work  before,  unless  the  latter’s 
connection  with  it  has  already  terminated. 

34.  An  electrical  engineer  in  responsible  charge  of  work 
should  not  permit  other  engineers  or  non-technical  persons  to 
over-rule  his  electrical  engineering  decisions.  If  this  is  done 
and  persisted  in,  he  should  as  soon  as  is  practicable  withdraw. 

35.  In  engineering  work  in  charge  of  a  board  of  engineers, 
the  respective  limitations  of  the  authority  of  each  should  be 
decided  at  the  outset,  and  each  electrical  engineer  should  give 
full  and  complete  information  on  his  part  to  the  other  engi¬ 
neers  and  insist  on  this  being  reciprocated. 

RELATIONS  OF  THE  ELECTRICAL  ENGINEER  TO  THE  STAND.\RDS  OF 
HIS  PROFESSION. 

40.  The  title  “electrician”  should  be  applied  to  those  having 
practical  training  sufficient  to  enable  them  to  carry  on  intelli¬ 
gently  certain  classes  of  electrical  work,  such  as  the  installation 
of  electric  lamps,  signaling  systems,  and  the  operation  of  small 
electric  plants. 

41.  The  title  “electrical  engineer”  should  be  applied  only  to 
graduates  from  the  electrical  engineering  schools  of  universi¬ 
ties  of  recognized  standing,  and  such  men  as  possess  an  equiva¬ 
lent  knowledge  of  electrical  engineering. 

42.  The  title  “consulting  electrical  engineer”  should  be  applied 
only  to  those  electrical  engineers  who  possess  such  knowledge 
and  experience  in  electrical  engineering  as  would  qualify  them 

•  to  full  membership  in  the  American  Institute  of  Electrical 
Engineers. 

New  Electric  Crane  at  the  Boston  Freight 
Terminal. 

The  Boston  Freight  Terminal  Company  has  completed  the 
installation  of  an  electric  gantry  crane,  manufactured  by  the 
Shaw  Crane  Company  and  furnished  by  Manning,  Maxwell  & 
Moore.  It  has  a  span  of  55  ft.  over  two  tracks  and  a  30-ft. 
paved  driveway.  The  lifting  capacity  is  35  tons  on  the  main 
hoist,  and  5  tons  on  the  auxiliary  hoist,  which  is  of  the  quick¬ 
acting  type.  The  lift  of  the  main  hook  is  25  ft.  and  the  length 
of  the  crane  track  is  203  ft.  The  main  hoist  has  a  full  load 
capacity  of  working  at  a  speed  of  10  ft.  per  minute  and  the 
auxiliary  hoist  50  ft.  per  minute,  both  increasing  as  the  load 
decreases.  The  crane  under  full  load  travels  200  ft.  per  minute 
on  its  track,  and  at  greater  speed  when  without  load.  The 
motors  were  supplied  by  the  General  Electric  Company  for 
220-volt,  3-phase,  60-cycle  current,  the  plant  being  located  on 
Anchor  Street,  South  Boston.  Comparatively  few  freight 
terminals  are  equipped  with  electric  cranes  as  yet,  but  there  is 
no  doubt  that  the  experience  of  the  jiear  future  will  result  in 
a  great  number  of  installations  to  facilitate  work  which  is  now 
so  largely  performed  by  hand  labor  wfith  trucks. 
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Convention  of  Railway  Telegraph  Superin¬ 
tendents. 

The  annual  convention  of  the  Association  of  Railway  Tele¬ 
graph  Superintendents  was  held  at  the  Marlborough-Blenheim, 
Atlantic  City,  N.  J.,  June  19,  20  and  21.  After  a  few  wx)rds  of 
greeting,  President  E.  A.  Chenery  proceeded  at  once  to  the  busi¬ 
ness  of  the  meeting.  The  secretary  read  the  names  of  several 
new  members,  associate  members  and  honorary  members,  all  of 
whom  they  duly  elected.  The  treasurer’s  report,  which  was 
then  read,  showed  the  financial  condition  of  the  association  to 
be  very  satisfactory,  with  a  substantial  balance  on  hand  after 
meeting  all  the  expenses  of  the  past  year. 

EDUCATION  OF  TELEGRAPHERS  IN  RAILROAD  WORK. 

Mr.  H.  C.  Hope,  of  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railway  Company,  then  read  a  paper  on  “Education 
of  Telegraphers  in  Railroad  Work.”  He  described  the  method 
of  conducting  the  examinations  of  applicants  for  positions  as 
operators  on  the  telegraph  lines  of  his  company.  The  ex¬ 
aminations  are  rigid.  The  applicant  must  first  prove  his 
ability  as  a  telegrapher,  then  pass  a  physical  examination  for 
vision,  hearing  and  ability  to  distinguish  colors.  Ten  per  cent 
of  the.  applicants  are  disqualified  by  reason  of  defective  eye¬ 
sight,  3  per  cent  by  defective  hearing  and  6  per  cent  by  defec¬ 
tive  color  perception.  Those  who  successfully  pass  these  tests 
are  subjected  to  a  third  examination  which  is  oral,  lasting  from 
four  to  six  hours,  on  rules  considered  essential  to  the  safety 
of  passengers  and  trains. 

The  candidate  is  then  drilled  in  the  actual  duties  of  an  oper¬ 
ator,  including  displaying  his  train  order  signal,  giving  the 
proper  responses,  repeating  the  orders,  etc.,  until  he  can  handle 
the  orders  promptly  and  correctly  without  any  prompting.  It 
takes  from  one  to  three  days  to  complete  the  examination,  ac¬ 
cording  to  the  aptness  of  the  candidate.  No  one  under  18 
years  of  age  is  appointed  a  telegrapher,  and  no  one  under  21 
an  agent.  Agents  are  appointed  from  the  ranks  of  telegraphers 
whenever  possible,  ability  and  seniority  being  considered.  It 
has  been  the  experience  on  Mr.  Hope’s  road  that^a  man  who  has 
reached  the  age  of  18,  after  having  passed  the  required  ex¬ 
aminations,  is  fully  qualified  to  handle  train  orders.  In  propor¬ 
tion  to  the  number  of  men  employed  over  21  as  against  the  same 
number  between  18  and  21,  the  men  over  21  are  in  the  majority 
of  those  who  have  caused  trouble  in  the  operation  of  train 
movements. 

This  interesting  paper  was  discussed  by  Messrs.  Selden, 
Rhoades,  Williams,  Taylor,  Drew,  Ryder,  Camp  and  Griffith, 
each  of  whom  gave  an  account  of  the  methods  employed  on 
their  respective  roads  in  the  training  and  handling  of  operators. 
Mr.  Griffith,  of  the  Erie  Railroad,  invited  the  members  to  visit 
that  company’s  training  school  at  Elmira,  N.  Y.,  where  young 
men  are  taught  telegraphy  and  fitted  for  other  branches  of  rail¬ 
road  operation.  All  students  must  take  the  telegraph  course 
first  and  through  that  pass  to  the  other  branches. 

At  the  afternoon  session  the  first  paper  read  was  that  of  Mr. 
F.  E.  Bentley,  of  the  Terminal  Railroad  Association,  of  St. 
Louis,  entitled,  “The  Superintendent  of  Telegraph;  What  He  Is 
Versus  What  He  Is  Not.”  Railroad  service  telegrams,  he  said, 
are  largely  responsible  for  the  congestion  of  wires  and  conse¬ 
quent  delays  in  transmission  on  account  of  their  undue  length. 
Much  of  such  business  could  be  as  well  handled  by  mail.  One 
of  the  duties  of  the  superintendent  should  be  to  act  as  censor 
and  use  a  little  diplomatic  persuasion  with  a  view  to  relieving 
the  wires  of  much  of  their  needless  burden.  He  suggested  the 
use  of  stamps  entitling  the  holder  to  send  a  definite  number  of 
messages  with  a  definite  number  of  words  each,  these  stamps  to 
be  issued  by  the  general  manager  or  general  superintendent. 
This  would  have  the  effect  of  reducing  the  burden  upon  the 
wires  and  give  more  freedom  for  legitimate  business.  The 
superintendent  should  be  progressive  and  lead  in  reforms  in  the 
telegraph  service  of  the  railroad.  He  should  know  what  is 
good  for  the  welfare  of  his  department  and  how  to  apply  such 
knowledge. 


After  a  brief  discussion  of  Mr.  Bentley’s  paper,  Mr.  John 
B.  Taylor,  of  the  General  Electric  Company,  read  a  paper  on 

INDUCTIVE  DISTURBANCES  TO  TELEGRAPH  LINES. 

Mr.  Taylor  described  the  cause  and  effects  of  electro-magnetic 
and  electrostatic  fields  on  circuits  in  close  proximity  to  one 
another.  Disturbance,  he  said,  is  a  comparative  term,  and  de¬ 
pends  quite  as  much  on  the  apparatus  and  conditions  of  opera¬ 
tion  on  the  disturbed  circuit  as  on  the  circuit,  which  is  ordi¬ 
narily  blamed  for  the  trouble.  Thus  a  6o,ooo-volt  transmission 
line,  conveying  many  thousands  of  kilowatts,  just  as  certainly 
has  current  induced  in  it  from  neighboring  telegraph  lines  as 
the  telegraph  line  has  currents  induced  in  it  from  the  power 
transmission  line.  Such  extra  currents  in  transmission  lines, 
however,  are  not  classed  as  disturbances. 

The  direction  of  the  electromagnetic  stress  about  a  conductor 
carrying  current  changes  with  the  direction  of  the  current,  so 
that  if  we  have  two  wires  close  together  which  carry  equal 
currents,  but  in  opposite  direction,  the  field,  due  to  current  in 
one  of  these  conductors  will,  at  a  slight  distance  from  the 
wires,  be  practically  neutralized  by  the  field  of  opposite  direc¬ 
tion,  due  to  current  in  the  other  wires,  and,  similarly,  the 
electrostatic  field,  due  to  one  wire  at  a  certain  voltage,  will  be 
practically  neutralized  if  there  is  a  second  wire  close  to  it  at 
the  same  voltage,  but  of  opposite  polarity.  The  neutralization 
will  be  more  nearly  exact  the  closer  together  are  the  two 
conductors. 

Similarly,  the  two  sides  of  a  metallic  circuit  in  a  disturbing 
field  act  in  opposition,  and  if  sufficiently  close  together  practical 
neutralization  may  result,  even  though  the  two  conductors  are 
in  a  very  strong  field. 

The  final  resulting  ‘disturbance  in  any  telegraph,  or  other 
circuit  is,  therefore,  the  residual  after  taking  into  account  the 
effect  on  each  side  of  the  circuit  of  all  neighboring  wires 
carrying  current  at  their  different  voltages  from  the  circuit 
under  consideration. 

From  consideration  of  these  facts  we  can  see  that  it  is  pos¬ 
sible  for  the  telegraph,  and  the  more  sensitive  telephone  circuit, 
to  run  for  miles  in  fairly  close  proximity  to  transmission 
circuits  operating  as  high  as  ten,  twenty,  thirty  or  even  sixty 
thousand  volts,  and  carrying  currents  up  into  the  hundreds 
of  amperes.  This  is  because  the  transmission  system  is  bal¬ 
anced  ;  i.  e.,  for  every  ampere  in  any  conductor  of  the  trans¬ 
mission  system  there  is  a  corresponding  ampere  in  another 
conductor  flowing  in  the  opposite  direction,  and,  similarly,  for 
the  electrostatic  field  of  one  sign  on  or  near  the  conductor 
there  is  a  corresponding  field  of  opposite  sign  on  other  con¬ 
ductors.  On  transmission  systems,  however,  this  condition 
holds  only  so  long  as  everything  is  normal.  An  accidental 
ground  on  one  of  the  conductors  of  the  transmission  system  will 
disturb  the  electrostatic  balance,  and  a  broken  conductor  or 
other  unusual  condition  may  disturb  the  electromagnetic  bal¬ 
ance,  usually  by  allowing  some  of  the  current  to  return  by  way 
of  the  earth. 

The  most  favorable  condition  for  telephone  or  telegraph 
circuits  in  proximity  to  power  lines  is  to  have -both  systems 
operated  on  metallic  circuit,  with  both  sides  of  each  circuit 
as  close  together  as  possible.  The  most  unfavorable  condition 
is  where  the  two  sides  of  a  power  or  signalling  circuit  are 
widely  separated,  for  example  where  both  circuits  operate  with 
ground  return. 

In  practice  it  is  not  desirable,  for  mechanical  reasons,  to  place 
open-air  signalling  wires  closer  than  10  or  12  inches  apart,  and 
the  separation  of  conductors  on  power  transmission  circuits 
may  be  as  much  as  six  or  seven  feet  when  the  voltage  is  as 
high  as,  say,  60.000  volts.  It  is,  therefore,  always  advisable 
to  make  transpositions  of  the  conductors  forming  a  metallic 
circuit  system,  such  transpositions  being  so  located  that,  con¬ 
sidering  a  given  length  of  line,  the  average  distance  of  any  con¬ 
ductor  from  all  other  conductors  will  be  the  same. 

With  a  two-wire  metallic  circuit  transposition  involves  merely 
interchanging  the  positions  of  the  two  wires  at  the  regular  or 
proper  intervals :  while  on  a  three-phase  transmission  line 
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the  three  conductors,  which  are  usually  on  triangular  spacing, 
are  spiralled  one-third  of  a  turn.  A  complete  transposition 
section  usually  consists  of  three  equal  lengths  of  line,  with  a 
one-third  spiral  at  two  points.  Many  transmission  systems  have 
none  of  these  transpositions,  as  there  is  little  benefit  to  be 
derived  from  them  unless  telephone  or  telegraph  lines  are  in 
close  proximity.  With  ground  return  circuits  transposition  of 
the  lines  is  useless. 

There  are  so  many  factors  affecting  induction  in  telegraph 
lines  that  it  is  impossible  to  give  general  rules  for  the  de¬ 
termination  of  distance  between  telegraph  and  telephone  lines 
from  alternating  current  lines,  so  that  the  former  shall  be  free 
from  disturbance  by  the  latter. 

The  author  enumerated  several  factors  which  have  a  direct 
bearing  on  this  question  and  discussed  them  separately. 

The  elimination  of  disturbances  in  telegraph  lines  due  to 
exposure  to  alternating  current  systems  may  be  accomplished, 
in  general,  in  three  ways:  (i)  By  increased  separation;  (2) 
by  the  use  of  special  telegraph  instruments  not  sensitive  to 
alternating  current,  and  (3)  by  neutralization. 

Mr.  Taylor  pointed  out  that  against  the  disadvantages  of  up¬ 
setting  an  existing  system  and  expense  of  additional  wires, 
there  are  many  marked  advantages  to  be  gained  by  properly 
constructed  metallic  circuits  for  telegraph  use,  and  he  enters 
the  realm  of  prophecy  in  his  statement  that  it  seems  not  unlikelj' 
that  satisfactory  duplex  systems  can  be  developed  for  metallic 
circuits  which  should  give  the  two  wires  of  the  metallic  circuit 
the  same  capacity  they  now  possess  as  single  grounded  wires. 
Many  of  the  points  considered  in  this  paper  with  reference  to 
the  telegraph  apply  equally  well  to  telephone  systems. 

On  the  subject  of  correcting  the  evils  of  inductive  dis¬ 
turbances  he  advises  cooperation.  “In  most  cases  of  inductive 
disturbances,”  he  says,  “there  will  be  two  parties  involved,  and 
it  should  be  apparent  that  these  two  parties  should  confer 
freely  as  to  the  best  means  of  eliminating  or  reducing  dis¬ 
turbance.  The  engineers  of  the  power  companies  are  not  likely 
to  be  conversant  with  all  the  details  of  the  telegraph  business, 
nor  are  the  telegraph  engineers  any  more  likely  to  know  as 
much  about  the  conditions  of  operation  of  the  transmission 
system.  There  is  no  doubt  that  in  some  cases  inductive  dis¬ 
turbances  could  be  materially  reduced,  if  not  practically  elimi¬ 
nated,  at  little  or  no  expense  to  either  party,  by  consideration  in 
conference  of  all  the  factors  involved.  It  appears  not  improb 
able  that  the  increasing  number  of  electrical  transmission 
systems,  and  the  tendency  to  increased  speed  by  the  automatic 
working  of  telegraph  lines  will  make  this  general  question  of 
inductive  disturbance  a  more  important  one  in  the  future  than 
it  has  been  in  the  past.” 

riie  paper  gave  rise  to  an  interesting  discussion  in  which 
several  of  the  members  cited  experiences  of  inductive  disturb¬ 
ances  and  the  methods  adopted  to  overcome  the  trouble. 

In  the  absence  of  the  author,  Mr.  E.  Parsons  read  a  paper 
l)y  W.  C.  Stowell,  of  the  Chicago  &  .\lton  Railroad,  at  Bloom¬ 
ington,  Ill.,  entitled 


Conductive  disturbances  on  lines  on  the  same  poles  may  be 
differentiated  from  inductive  troubles  by  tests  with  a  volt¬ 
meter  and  ammeter,  being  detected  as  direct  current  on  the  in¬ 
struments  and  identified  by  the  opening  of  circuits  successively. 
An  alternating-current  voltmeter  is  useful  under  certain  con¬ 
ditions.  A  cheap  form  of  magnetic  vane  voltmeter  may  be 
used  as  a  mil-ammeter  for  alternating  currents,  with  proper 
corrections  for  such  application.  The  author  then  describes  the 
remedy  for  conductive  disturbances.  When  the  leakage  is  from 
direct-current  power  circuits  the  remedy  is  found  in  increased 
battery  power  or  better  conductivity.  The  same  remedy  is 
recommended  where  the  disturbances  originate  in  alternating- 
current  power  circuits,  besides  the  inserting  of  inductive  and 
shunted  capacity.  The  cure  is  better  insulation  and  conduc¬ 
tivity. 

Earth  currents  may  be  classed  as  direct  or  alternating.  In¬ 
terference  from  such  currents  is  most  noticeable  on  short  lines 
since  the  disturbing  pressure  more  nearly  approaches  that  of  the 
line  pressure.  The  same  remedy  is  suggested  as  in  the  case  of 
conductive  disturbances. 

Direct-current  trolley  cars  are  a  common  source  of  inter¬ 
ference  with  the  operation  of  telegraph  and  block  circuits,  and 
the  author  described  the  methods  adopted  to  overcome  such 
effects  at  different  points  along  the  railroad  with  which  he  is 
connected.  Between  Pontiac  and  Dwight,  Ill.,  alternating  earth 
currents  from  the  single-phase  trolley  system  rendered  the  tele¬ 
graph  circuit  between  those  points  useless  at  times.  A  choke- 
coil,  he  stated,  will  absorb  the  buzzing  that  results  from  this 
kind  of  interference.  Such  coils  should  be  wound  on  laminated 
cores,  large  enough  to  hold  sufficient  turns  to  secure  the  neces¬ 
sary  inductance  without  unduly  increasing  the  ohmic  resistance. 
His  company’s  quadruplexed  circuit  between  Chicago  and 
Bloomington  was  interfered  with  on  an  average  of  10  minutes 
each  hour  by  the  inductive  disturbances  from  the  single-phase 
trolley  between  Dwight  and  Pontiac.  In  this  case  the  remedy 
was  found  in  increasing  the  battery  voltage  at  each  end  of  the 
circuit  to  300  volts.  The  Western  Union  Telegraph  Company, 
he  said,  had  been  compelled  to  abandon  several  quadruplex 
circuits  along  the  railway’s  right  of  way  in  favor  of  other 
routes  on  account  of  these  interfering  currents.  The  best 
remedy  for  these  disturbances,  as  far  as  his  experiments  indi¬ 
cate,  is  found  in  the  use  of  impedance  coils  and  shunted  con¬ 
densers.  The  problem,  he  said,  is  to  design  such  inductance 
and  capacity  as  will  nullify  these  interferences  without  render¬ 
ing  the  operation  of  single  and  multiplex  Morse  circuits  too 
sluggish  or  having  to  reduce  the  working  margin  too  much. 

In  conclusion,  he  suggested  that  telephone,  telegraph  and  rail¬ 
road  companies  should  unite  in  an  effort  to  compel  trolley  and 
power  transmission  companies  to  recognize  prior  rights,  and 
legislation  should  be  enacted  to  restrict  the  ruin  of  existing 
lines  of  communication  by  the  power  circuit  invasion. 

The  meeting  then  adjourned. 

At  Thursday  morning’s  session  the  first  business  taken  up 
was  the  reading  of  a  paper  by  William  Maver,  Jr.,  on 


INUfCTIVE  AND  OTHER  F<1REIGN  DISTURBANCES  ON  TELEGRAPH 

WIRES. 

Mr.  Stowell  classed  the  causes  of  disturbances  on  telegraph 
wires  a-;  atmosplicric,  conductive  and  inductive  and  then  referred 
to  the  method  of  protecting  wires  against  lightning  and  contact 
with  high-volt.age  power  circuits  by  the  use  of  lightning  ar¬ 
resters  and  like  devices. 

Some  authorities,  he  said,  question  the  necessity  of  switch¬ 
board  protection  in  addition  to  cable  terminal  arresters  and 
fuses.  It  is  his  opinion,  however,  based  on  long  observation, 
that  switchboard  protection  is  desirable  where  it  can  have  in¬ 
telligent  supervision.  In  testing  for  trouble  after  lightning 
time  may  be  saved  by  rough  measurements  with  a  voltmeter 
and  mil-ammeter.  Testing  for  an  open  fuse  or  a  poor  con- 
luction  was  also  considered  and  some  directions  were  given  in 
regard  to  the  same.  Power  companies,  he  said,  are  now  ex¬ 
perimenting  with  a  water  resistance  to  absorb  the  energy  of 
lightning,  with  very  satisfactory  results. 


WIRELESS  telegraphy:  SOME  OF  ITS  PRACTICAL  AND  COMMERCIAL 
ASPECTS. 

Wireless  telegraphy,  he  said,  now  appears  to  be  settling  down 
on  a  practical  basis.  How  long  it  will  hold  this  field,  however, 
depends  upon  the  success  of  the  efforts  to  perfect  wireless 
telephony.  At  least  half  a  dozen  inventors  in  this  country 
and  in  Europe  are  at  work  on  this  problem. 

The  distances  covered  by  wireless  telegraphy  in  regular  opera¬ 
tion  may  be  set  down  at  from  one  mile  to  50  or  100  miles. 
There  is  no  doubt  that  messages  are  received  under  favorable 
conditions  at  distances  of  several  hundred  miles  from  shore, 
but  these  are  exceptional  cases.  While  the  statements  of  inter¬ 
ested  brokers  in  wireless  telegraph  stock  are  frequently  made 
that  trans-Atlantic  wireless  telegraphy  will  shortly  be  accom- 
pH.shed,  it  is  noticeable  that  Marconi,  Fessenden,  and  DeForest 
have  of  late  been  silent  on  this  subject.  Fessenden  indeed  has 
practically  admitted  that  the  difficulties  of  trans-Atlantic  wire¬ 
less  telegraphy  are  at  present  well-nigh  insurmountable.  He 
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found,  during  his  experiments  for  nearly  a  year  between  Massii- 
chusetts  and  Scotland,  that  there  are  at  least  two  seriaus 
obstacles  in  the  way  of  trans-Atlantic  signaling.  First,  atmos¬ 
pheric  absorption  of  the  electric  wave  energy  of  the  signals,  an  1. 
second,  the  inability  to  maintain  syntony  or  tuning  of  the  ap¬ 
paratus.  It  was  found  impossible  to  receive  messages  when 
the  frequency  varied  one  part  in  one  million. 

The  author  then  described  the  various  types  of  detectors  now 
in  use.  Another  detector  of  promise  is  the  silicon  detector 
invented  by  G.  \V.  Pickard.  It  produces  its  own  electromotive 
force.  Its  electrodes  are  pure  silicon  and  a  metallic  element  of 
low  resistance.  The  energy  of  the  incoming  electric  oscilla¬ 
tions  is  converted  into  joulean  heat  R)  at  the  silicon  element, 
which  heat  is  converted  at  the  contact  point  into  a  short  pulse 
of  direct  current  in  the  telephone  receiver ;  and  a  long  or  short 
continuation  of  these  pulses  produces  a  dot  or  a  dash  in  th.; 
receiver. 

It  is  interesting  to  note  that  the  telephone  receiver  has  been 
tound  to  respond  to  a  single  impulse  of  current  of  very  much 
less  strength  than  is  required  to  energize  the  most  sensitive 
wireless  detector,  and  were  it  not  for  the  high  inductance  of 
the  telephone  receiver,  the  intermediate  wireless  detector  would 
not  be  necessary.  At  the  high  frequencies  used  in  wireless 
telegraphy,  however,  namely,  of  the  order  of  five  hundred  thou 
sand  or  one  million  per  second,  the  inductance  of  the  telephone 
receiver  renders  that  instrument  mute. 

An  improvement  in  wireless  telegraphy  that  may  lead  to 
important  results  consists  in  the  use  of  undamped  oscillations 
with  which  numerous  experiments  are  now  being  made  by 
Poulsen,  Shoemaker,  the  Telefunken  Company  and  others. 

Another  improvement  consists  in  the  employment  of  electric 
wave  meters  by  means  of  which  the  wave  length  of  the  wave 
frequency  may  be  measured. 

Mr.  Maver  gave  a  short  description  of  some  experiments 
conducted  recently  by  the  Telefunken  Wireless  Telegraph  Com¬ 
pany,  of  Berlin,  in  communicating  with  moving  railway  trains 
by  wireless  telegraphy.  Reliable  signals  were  sent  and  received 
a  distance  of  7.5  miles. 

As  to  the  commercial  aspects  of  wireless  telegraphy  the  author 
presented  some  facts  which  put  the  claims  of  the  wireless  stock 
selling  brokers  in  a  rather  poor  light. 

According  to  the  published  reports  of  one  of  the  wfireless 
companies  which  has  its  system  installed  on  78  steamships 
plying  between  Europe  and  the  United  States,  the  gross 
earnings  for  the  year  1906  were  approximately  $55,170,  for 
messages  exchanged  between  ship  and  shore  stations.  This 
figures  out  to  approximately  25,823  messages  for  the  year, 
which'  is  equal  to  a  total  of  70  messages  per  day,  or  less  than 
one  message  per  day  per  ship.  How  much,  if  any,  of  this 
revenue  goes  to  the  foreign  wireless  telegraph  company  that 
presumably  owns  the  wireless  apparatus  on  the  ships,  is  not 
stated.  Presumal)ly  certain  royalties  may  have  to  be  paid  by 
the  ship  owners  for  the  use  of  the  apparatus,  and  there  may  also 
be  additional  revenue  for  “news”  service  received  on  ship¬ 
board.  But  granting  this,  it  is  difficult  to  figure  out  much  net 
revenue  after  the  salaries  of  officers  and  operators  have  been 
paid. 

This  is  perhaps  the  best  showing  that  can  be  made  for  wire¬ 
less  telegraph  companies  doing  a  general  commercial  business 
in  this  country,  or  with  the  ships  that  sail  United  States  waters. 
When  it  is  stated  that  hundreds  of  steamships  own  outright 
the  wireless  apparatus  on  board  and  do  considerable  business 
with  government  wireless  shore  stations  without  charge,  the 
difficulty  of  seeing  a  bright  prospect  for  the  earning  of  divi 
dends  on  capitalizations  amounting  to  six,  eight  or  ten  million-, 
of  dollars,  by  a  legitimate  exchange  of  wireless  messages  be¬ 
tween  ship  and  shore  stations  is  largely  increased. 

In  the  discussion,  Mr.  Cloyd  Marshall,  of  the  United  Wire¬ 
less  Telegraph  Company,  stated  that  wireless  telegraphy  has 
passed  beyond  the  experimental  stage  and  is  now  a  practical, 
operative  system.  Of  course,  everything  is  not  known  con¬ 
cerning  it,  and  new  problems  are  constantly  arising,  but  these 


are  being  met  and  the  difficulties  overcome.  Speaking  of  the 
relative  costs  of  operation  of  wire  and  wireless  telegraphy,  he 
stated  that  at  the  present  stage  of  development  the  wireless  sta¬ 
tion  apparatus,  not  including  the  pole  and  outside  equipment, 
costs  about  $1,000  for  loo-milc  transmission. 

Mr.  Robert  E.  Chet  wood,  Jr.,  of  the  American  Telephone  & 
Telegraph  Company,  then  read  a  paper  entitled,  “The  Use  of 
Special  Instruments  in  Telephone  Service,”  and  was  immedi¬ 
ately  followed  by  S.  Lewis  Vanakin,  of  the  New  York  Central 
Lines,  with  a  paper  on  “Maintenance  and  Operation  of  Tele¬ 
phone  Service  on  Railroad  Companies’  Lines.”  Abstracts  of 
these  papers  will  appear  in  a  subsequent  issue.  In  the  dis¬ 
cussion  of  these  papers  several  of  the  members  spoke  at  length 
on  the  use  of  the  telephone  on  their  systems,  and  referred  par¬ 
ticularly  to  the  advantages  and  satisfactory  operation  of  the 
composite  circuits — telephone  and  telegraph  combined.  It  de¬ 
veloped  that  the  telephone  is  used  on  over  4700  miles  of  rail¬ 
road  in  the  United  States.  This  discussion  closed  the  morning 
session. 

At  the  afternoon  session,  Mr.  G.  A.  Cellar,  of  the  Pennsyl¬ 
vania  Lines  West  of  Pittsburg,  read  a  paper  on  “Experiments 
with  Concrete  Telegraph  Poles,”  an  abstract  of  which  appears 
on  another  page  of  this  issue. 

In  the  discussion  of  this  paper  Mr.  W.  J.  Camp,  of  the  Can¬ 
adian  Pacific  Railway,  stated  that  as  far  as  Canada  is  concerned 
there  is  an  ample  supply  of  cedar  poles  within  reasonable  dis¬ 
tance  of  points  where  they  are  required.  Prices  for  poles, 
how’ever,  are  steadily  advancing.  Cedar  is  used  exclusively  on 
this  company’s  11,000  miles  of  pole  line.  He  gave  a  table  of 
prices  of^poles  of  different  sizes,  and  stated  that  so  long  as  the 
prices  given  were  not  largely  increased,  it  would  not  pay  the 
company  to  use  preservatives.  He  thought,  however,  that  the 
time  would  soon  come  when  manufactured  poles  will  be  neces¬ 
sary  in  some  parts  of  Canada.  He  thought  that  such  poles 
should  be  so  constructed  as  to  permit  shifting  from  place  to 
place  on  account  of  the  many  changes  along  a  railway.  Re¬ 
garding  the  life  of  cedar  poles,  he  stated  that  in  rebuilding  a 
line  of  poles  erected  30  years  ago,  he  found  over  50  per  cent 
of  the  original  poles  still  standing  and  good  for  a  few  years 
more  of  service.  On  the  other  hand,  some  poles  had  rotted 
clear  through  at  the  ground  line  after  eight  years’  service. 

Mr.  Drew  remarked  that  in  his  part  of  the  country  (Wiscon¬ 
sin)  the  price  of  poles  has  advanced  25  per  cent  in  the  past 
year.  A  pole  that,  last  year,  cost  go  cents  now  costs  $1.25, 
while  some  poles  were  as  high  as  $1.50. 

Mr.  W.  W.  Ryder  then  read  a  paper  by  Mr.  U.  J.  Fry,  of 
Milwaukee,  on 

URY  BATTERIES. 

Mr.  Fry  gave  an  account  of  the  experience  with  the  use 
of  dry  batteries  in  connection  with  the  block  signal  service  on 
his  railway,  and  its  cost  compared  with  the  gravity  cell  in 
such  service.  Sixteen  cells  of  dry  battery  w'ere  installed  at 
Waukesha  and  16  at  Brookfield.  Each  cell  when  placed  in 
service  measured  1.5  volts  and  .125  ohms  internal  resistance. 
At  the  expiration  of  23  months  each  cell  at  Brookfield  measured 
1.31  volts  and  2  ohms  internal  resistance,  while  those  at  Wau¬ 
kesha,  after  the  same  length  of  time,  measured  1.38  volts  each, 
with  an  internal  resistance  of  .68  ohms.  It  is  estimated  that 
each  battery  of  cells  was  used  approximately  120  times  per  day, 
and  that  the  keys  were  closed  3260  times  per  day,  making  dots 
and  dashes  necessary  to  form  letters  and  figures.  Taking  the 
two  batteries  together  (16  cells  each)  there  was  a  loss  of 
e.  m.  f.  of  approximately  5  volts  in  23  months.  The  32  cells 
cost  $5.12.  To  obtain  the  same  voltage  from  gravity  battery 
would  have  required  48  cells,  at  an  initial  cost  of  42  cents  per 
cell,  or  a  total  of  $20.16.  To  this  should  be  added  the  main¬ 
tenance  expense  of  $i  per  cell  per  year,  making  a  total  of  $68.16 
per  year,  for  the  gravity  batteries,  and  $116.16  for  two  years. 
For  each  additional  two  years  the  expense  for  maintenance 
would  be  $5.12  and  $96.00  respectively  for  dry  and  gravity 
batteries.  Assuming  the  life  of  the  dry  cells,  when  properly 
installed  and  maintained,  to  be  two  years,  the  maintenance  cost 
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on  a  100-inile  block  wire  circuit  for  a  period  of  10  years  would 
be  as  follows: 

200  cells  gravity  battery,  $2,000 
266  cells  dry  battery,  212 

Mr.  Fry  recommends  the  use  of  twice  as  many  dry  cells  as 
gravity  in  order  to  secure  50  per  cent  more  initial  energy  and 
surticient  to  hold  up  the  service  near  the  end  of  each  two  years. 
On  this  basis  he  estimates  the  expense  as  follows : 

200  gravity  cells,  to  years,  $2,000 
2000  flry  cells,  10  years,  320 


A  saving  of  $1,680 

I  his  makes  a  saving  of  $i()8,  or  $1.68  per  mile  per  annum  in 
favor  of  the  dry  cell. 

Mr.  Fry  stated  that  he  proposed  to  have  dry  cells  introduced 
on  his  company’s  short  branch  telegraph  lines,  on  which  there 
are  not  over  three  offices  and  little  business  to  transact. 

.After  a  di.scussion  of  the  paper  by  Messrs.  Camp  and  Groce, 
who  gave  their  experiences  wdth  dry  batteries,  Mr.  G.  W.  Dailey, 
of  the  Chicago  &  Northwestern  Railway,  read  a  paper  en- 
titletl  “Opportunities  in  the  Telegraph  Service.”  The  paper 
was  full  of  good  advice  to  the  conscientious  and  diligent  teleg¬ 
rapher  who  has  ambitions  to  reach  higher  positions.  The 
managers  of  many  railways,  he  said,  do  not  appreciate  the 
value  to  a  railway  system  of  its  telegraph  department.  This 
is  probably  due  largely  to  the  fact  that  it  is  a  non-revenue  pro¬ 
ducing  department.  But  while  its  value  cannot  be  expressed 
in  dollars  and  cents,  it  does  produce  revenue  indirectly  by  being 
the  greatest  and  most  important  agent  in  facilitating  the  busi¬ 
ness  of  those  departments  that  do  produce  revenue  directly. 
The  author  suggested  ways  in  which  telegraph  superintendents 
could  do  much  to  change  this  sentiment  and  raise  their  de¬ 
partments  ttt  a  higher  standard. 

T  he  election  of  officers  was  then  proceeded  with  and  the  fol¬ 
lowing-named  gentlemen  were  elected:  President,  E.  P.  Grif¬ 
fith;  vice-president,  W.  J.  Camp;  secretary-treasurer,  P.  W. 
Drew.  Montreal  was  selected  as  the  place  for  the  next  annual 
meeting,  and  June  24.  25  and  26,  1908,  as  the  time. 

Owing  to  the  number  of  papers  to  be  read,  and  other  business 
to  be  transacted,  it  was  decided  to  hold  an  additional  session  on 
Friday  morning.  The  meeting  then  adjourned. 

.After  the  meeting  the  members  and  guests  in  a  body  visited 
the  station  of  the  United  Wireless  Telegraph  Company  at  the 
sea  end  of  Young’s  Pier.  Mr.  Cloyd  .Marshall  took  charge  of 
the  party  and  explained  the  apparatus,  and  a  practical  demon¬ 
stration  of  the  operation  of  the  system  was  afforded. 

.At  Friday’s  session  two  sub-committees  were  appointed,  one 
for  the  East  and  one  for  the  W'est.  to  meet  quarterly  and  pass 
upon  papers  submitted  for  presentation  to  the  next  annual  con¬ 
vention. 

.A  paper  entitled  “Wire  i'esting”  was  then  read  by  Mr.  L. 
M.  Jones.  Mr.  Jones  pointed  out  the  importance  of  utilizing  all 
the  wires  available  to  their  fullest  capacity  as  nearly  as  pos¬ 
sible.  and  gave  specific  instruction  for  tbe  testing  of  wires,  lo¬ 
cating  trouble,  etc.,  in  order  to  maintain  them  at  the  highest 
point  of  utility.  The  paper  was  discussed  by  several  members 
who  outlined  the  methods  practiced  on  their  respective  roads  of 
maintaining  the  telegraph  service. 

The  Committee  on  Wire  Crossings  made  its  report.  Recom¬ 
mendations  tin  this  subject  were  made  to  the  legislatures  of 
various  states,  which  were  adopted  by  some  of  them.  In  dis¬ 
cussing  the  report.  Mr.  Fry  gave  some  figures  regarding  the  sag 
of  wire  spans  at  railroad  crossings. 

The  Committee  on  Pole  Line  Construction  reported  that  a 
list  of  questions  had  been  prepared  and  the  answers  would  form 
the  basis  of  a  paper  to  be  read  at  the  next  convention. 

.After  the  reading  of  the  report  of  the  Committee  on  Uni¬ 
formity  of  Superintendent’s  Duties  and  a  discussion  of  the  mo¬ 
tion  to  print  convention  papers  in  advance  hereafter — which 
motion  was  adopted — the  convention,  at  1  p.  m.,  adjourned. 

Owing  to  lack  of  time,  four  papers  were  not  read,  but  were 
ordered  printed  in  the  minutes. 


New  Telephone  Patents. 

SUB-STATION  DEVICES. 

Granular  carbon  battery  transmitters  have  almost  universally 
been  so  arranged  that  the  path  of  current  through  them  is 
parallel  with  the  line  of  motion  of  the  movable  electrodes. 
Now'  comes  R.  C.  Browne,  of  Salem,  Mass.,  with  a  transmitter 
in  which  the  line  of  current  flow  is  across  the  line  of  motion 
of  the  electrode.  He  makes  his  microphone  button  in  the  form 
of  an  elongated  box,  the  most  distant  edges  being  the  elec¬ 
trodes,  while  the  flat  sides  are  auxiliary  diaphragms,  which 
approach  and  recede  from  each  other  in  step  with  the  dia¬ 
phragm. 

It  is  a  matter  of  common  knowledge  that  a  non-jacking 
transmitter  must  have  its  button  only  partially  filled  with 
granules  of  carbon.  Because  of  this  such  transmitters  will 
behave  badly  unless  the  two  electrodes  be  nearly  in  a  vertical 
plane  so  that  both  will  have  substantial  contact  with  the  gran¬ 
ules.  With  the  usual  telephone  sets,  stops  are  provided  in 
the  endeavor  to  keep  the  position  of  the  electrodes  wdthin 
limits,  but  with  the  so-called  hand  microphone  of  the  usual 
design  it  is  the  easiest  thing  to  get  the  transmitter  in  an  ineffi¬ 
cient  position.  In  order  to  avoid  this  as  much  as  possible  O. 
F.  Falk,  of  Boston,  Mass.,  has  devised  a  transmitter  with  the 
button  placed  in  a  plane  forming  an  angle  with  the  transmitter 
diaphragm.  This  transmitter  is  then  mounted  upon  a  hand 
microphone  in  such  relation  to  the  receiver  that  it  is  prac¬ 
tically  impossible  to  use  the  instrument  with  the  electrodes  out 


FIG.  I. — FALK  TELEPHONE.  FIG.  2. — MANSON  CALL  REG¬ 

ISTER. 

of  plane.  Fig.  i  shows  this  transmitter,  the  two  patents  for 
which  have  been  assigned  to  the  American  Telephone  &  Tele¬ 
graph  Company. 

Mr.  A.  Stromberg  has  also  obtained  a  patent  for  a  hand 
microphone  set.  which  he  has  assigned  to  the  Stromberg-Carl- 
son  Company.  His  improvement  lies  in  the  switch,  which 
serves  as  a  hook  switch.  Such  have  frequently  been  placed  in 
the  handle  of  the  set  and  controlled  by  a  grip  bar.  Mr.  Strom¬ 
berg,  however,  operates  his  switch  from  a  stud  attached  to  the 
receiver  casing.  This  latter  is  mounted  to  swivel  and  stands 
normally  with  the  plain  of  its  cap  at  an  acute  angle  with  the 
handles.  In  use,  the  contact  with  the  user’s  ear  turns  the  re¬ 
ceiver  into  a  proper  parallel  plane,  and  thus  throws  the 
switch. 

Fig.  2  shows  a  novel  form  of  station  call  register  patented 
by  R.  H.  Manson,  of  Elyria,  Ohio.,  and  assigned  to  the  Dean 
Electric  Company.  An  auxiliary  sheet-metal  casing  mounts 
with  the  transmitter  to  form  a  closed  box  in  which  a  Veeder 
cyclometer  counter  is  mounted.  This  is  linked  to  a  thumb 
lever  and  reed  so  that  a  singing  of  the  reed  accompanies  a 
full  counting  stroke  of  the  lever.  A  damper  for  the  reed 
prevents  a  prolonged  singing  or  a  false  vibration. 

When  the  bells  of  a  number  of  telephones  are  near  together 
it  is  difficult  to  distinguish  between  them  by  sound  alone.  A 
supplementary  visual  signal  forms  the  subject  of  a  patent 
granted  to  H.  Tideman,  of  Menominee,  Mich.  This  is  a  drop 
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on  the  face  of  the  bell  box,  the  hook  being  an  extension  on 
the  bell  clapper. 

A  sanitary  attachment  for  transmitters  of  the  sheet  of  paper 
type  has  been  patented  by  J.  W.  Dolson,  of  New  York  City. 

A  sheet  metal  holder  clamps  upon  the  mouthpiece  and  sup¬ 
ports  a  roll  of  paper  guiding  its  end  in  front  of  the  mouth¬ 
piece  and  providing  a  tearing  edge. 

NEW  SWITCHBOARDS  AND  CIRCUITS. 

For  a  considerable  time  there  has  been  upon  the  market  the 
so-called  ballast  common-battery  system  patents  for  which  have 
now  been  granted  to  L.  D.  Enochs,  of  La  Crosse,  Wis.,  and 
assigned  to  the  Vote-Berger  Company.  In  this  system  the  re¬ 
lay  is  done  away  with,  and  the  signal  lamps  are  included  di¬ 
rectly  in  circuit  with  the  line.  To  compensate  for  the  differ¬ 
ence  of  line  resistances,  an  artificial  high  resistance  called  a 
ballast  is  included  in  the  circuit.  This  consists  of  a  metallic 
wire  enclosed  in  an  exhausted  bulb  and  so  proportioned  that 
its  positive  temperature  coefficient  will  have  sufficient  effect 
upon  the  resistance  of  the  total  circuit  to  keep  the  current 
within  safe  limits  irrespective  of  the  particular  line  resistance. 
The  talking  current  supply  is  similarly  regulated. 

Almost  every  one  has  at  some  time  or  other  found,  at  the 
end  of  one  connection,  a  difficulty  in  attracting  the  operator’s 
attention,  and  every  operating  man  has  struggled  with  his 
operators  in  the  endeavor  to  avoid  this  difficulty.  As  a  surer 
means,  Mr.  W.  W.  Dean  has  invented  a  cord  circuit  such  that 
after  the  complete  cycle  of  operations  necessary  for  a  com¬ 
pleted  connection,  the  relays  are  so  set  that  the  instant  both 
subscribers  hang  up,  the  lines  will  be  freed.  This  is  accom¬ 
plished  by  auxiliary  cut-off  relays,  which  disconnect  the  cords 
from  their  circuits,  while  maintaining  the  disconnect  or  pull 
down  signals.  Any  attempt  to  recall,  comes  in,  therefore,  upon 
the  line  lamp,  even  though  following  a  completed  call  before 
the  operators  have  had  time  to  take  down  the  old  connection. 

Another  patent  granted  to  Mr.  Dean  covers  a  trunk  line  sys¬ 
tem  wherein  the  ringing  is  done  by  the  answering  or  A  operator 
directly,  and  wherein  she  receives  the  supervisory  signals  di¬ 
rect  without  the  use  of  auxiliary  relays.  These  features  are 
accomplished  by  making  one  side  of  the  trunk  circuit  continu¬ 
ous,  the  neutral  points  of  the  repeating  coil  windings  for  that 
side  of  the  line  being  joined  together.  The  called  line  and 
trunk  line  become  continuous  for  the  ringing  and  signalling 
currents.  This  patent  of  Mr.  Dean’s  is  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company,  while  the  preceding  one  is 
assigned  to  the  Dean  Electric  Company. 

A  cordless  switchboard  has  been  patented  by  J.  M.  Dosbaugh. 
of  Vale,  Kan.,  which  is  of  most  novel  design.  The  cord  mem¬ 
bers  consist  of  bars  of  metal  mounted  in  the  surface  of  a 
cylinder,  in  a  moving  frame,  whose  axis  coincides  with  that 
of  the  cylinder.  The  line  terminals  are  pivoted  and  hang 
normally  in  vertical  positions,  side  by  side.  These  may  be  de¬ 
pressed  by  auxiliary  levers.  When  a  call  comes  in,  the  line 
terminal  is  depressed  into  engagement  with  a  pair  of  frame 
bars.  The  desired  line  is  rung  and  simultaneously  depressed 
into  the  bar.  Should  another  call  come,  the  frame  may  be 
swung  to  bring  another  pair  of  frame  bars  into  place,  the 
pivots  of  the  line  bars  permitting  them  to  follow  the  frame. 

J.  M.  Miller  and  C.  J.  Murray,  of  Newtown  Square,  Pa., 
are  the  joint  inventors  of  a  circuit  for  a  lineman’s  testing  set. 
This  includes  a  battery,  induction  coil,  generator,  transmitter 
and  receiver,  forming  quite  an  elaborate  set. 

PARTY-LINE  SYSTEMS. 

For  party  lines,  J.  S.  Alsobrook.  of  Wood  Station,  Ga.,  has 
devised  a  scheme  in  which  by  the  use  of  a  manual  control  key 
any  user  may  cut  the  line  at  his  station  and  use  it  either  way, 
leaving  the  other  section  available.  Should  he  forget  to  re¬ 
store,  an  auxiliary  to  the  hook  switch  cuts  the  line  through 
upon  the  hanging  up  of  the  receiver,  so  that  there  are  no  bad 
results  from  his  carelessness. 

Messrs.  G.  E.  Terhune,  W.  M.  Eidson  and  W.  B.  Huston, 
of  Willow  Hill,  Ill.,  jointly,  and  P.  Hildebrand,  of  Munich. 
Germany,  hav^  obtained  patents  for  step-by-step  systems.  Mr. 


Hildebrand  provides  central  station  switches.  A  desiring  B, 
sets  his  switch  and  calls.  B  inquires  as  to  A’s  identity  and  sets 
his  switch  upon  A’s  talking  line  contacts,  these  being  distinct 
from  the  calling  contacts.  A  completes  the  talking  connection 
by  setting  his  instrument  to  his  own  talking  position. 

In  the  other  system,  A  discloses  his  identity  by  sending  his 
own  station  code  to  central  in  ringing  up.  Central  sets  his 
switch  so  that  she  can  learn  his  desires  and  by  further  im¬ 
pulses  sets  up  the  switches  for  the  desired  station,  to  the  ex¬ 
clusion  of  others  on  the  called  line. 

LOCK-OUT  DEVICE. 

A  lock-out  device  for  party  lines  has  been  patented  by  R.  C. 
Hastings  and  Thurston  Matheny,  of  Athens,  Ohio.  The  system 
is  worked  out  on  the  step-by-step  basis  of  selection.  After 
the  desired  party  has  answered,  a  lock  coil  is  energized  which 
locks  the  hooks  at  all  except  the  calling  and  answering 
stations. 


Letter  to  the  Editors. 


A  Compensated  Direct-Current  Voltmeter. 


7'o  the  Editors  of  Electrical  World: 

Sirs — The  writer  has  read  with  interest  the  article  by  Mr. 
F.  E.  Haskell  in  Electrical  World  for  May  25,  entitled, 
“Voltmeter  Compensator  for  Direct-Current  Circuits,”  and  be¬ 
lieves  that  a  short  account  of  an  instrument  for  accomplishing 
this  result  in  another  way  will  also  prove  of  interest.  This 
instrument  was  devised  and  constructed  by  the  writer  in  1893, 
but  has  not  been  described. 

The  general  plan  of  the  instrument  may  be  seen'  from  the 
figure,  in  which  N  S  are  the  poles  of  a  direct-current  moving- 
coil  instrument.  The  moving  coil  has  two  windings,  one  fine, 
connected  across  the  line  in  series  with  a  high  resistance,  as  in 


the  ordinary  voltmeter.  The  other  winding  is  of  coarse  wire 
and  is  connected  in  shunt  to  a  portion  of  the  feeder.  With 
this  second  winding  disconnected,  the  instrument  is  a  simple 
voltmeter,  and  is  calibrated  to  read  directly  the  voltage  across 
the  points  CD.  The  coarse  winding  is  connected  so  that  it 
tends  to  move  the  system  in  a  direction  opposite  to  that  due 
to  the  voltage  coil,  and  by  an  amount  such  that  the  instru 
ment  will  read,  for  any  load,  the  voltage  at  the  load. 

While  the  length  of  the  portion  AB  might  be  determined 
by  trial,  the  plan  used  was  that  which  Mr.  Haskell  describes : 
that  is,  the  distant  end  of  the  feeder  was  short-circuited,  and 
approximately  full-load  current  passed  through  it.  With  the 
coarse-wire  circuit  open  the  voltmeter  would  read  the  pressure 
applied,  all  of  which  is  drop  in  the  feeder.  If  now  the  coarse- 
wire  coil  be  connected  to  A  and  B,  and  the  point  B  shifted 
until  the  needle  returns  to  zero,  the  instrument  is  adjusted. 
The  short-circuit  may  be'  removed  and  the  feeder  put  into 
service;  the  instrument  will  now  read  the  pressure  at  the  feeder 
end,  for  any  load. 

Other  uses  can  be  made  of  this  instrument.  By  opening  the 
coarse-wire  circuit,  it  reads  the  station  pressure;  by  opening 
the  fine-wire  circuit  and  reversing  the  coarse-wire  circuit,  it 
reads  the  drop  in  the  feeder.  The  coarse  winding  alone  is 
that  of  a  millivoltmeter ;  hence  by  connecting  this  to  a  suitable 
shunt,  the  current  in  the  feeder  may  be  read.  By  a  suitable 
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imilti-point  switch  the  compensating  voltmeter  may  be  con¬ 
nected  in  succession  to  each  of  a  number  of  feeders,  shoul.1 
this  be  desirable. 

It  is  apparent  that  any  change  in  the  feeder  resistance,  after 
the  adjustment  of  AB  is  made,  will  affect  the  compensation; 
hence  if  such  a  change  is  to  be  anticipated,  as  in  the  case  of 


railway  feeders  with  track  return,  the  adjustment  should  be 
checked  occasionally.  This  will  give  a  check  on  the  condition 
of  the  feeder  and  return,  and  help  to  point  out  the  growth  of 
defects. 

Bureau  of  Standards, 

Wasiunoton,  D.  C.  H.  B.  Brooks. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Intcrpolcs  and  Commutation. — An  illustrated  paper  by  F.  H. 
Page  and  b".  J.  Hiss,  read  before  the  (British)  Institution  of 
Electrical  Engineers  and  discussing  the  present  state  of  direct 
current  design  as  influenced  by  interpoles.  The  design  and 
proportions  of  the  interpoies  themselves,  and  the  general  in¬ 
fluence  which  their  introduction  has  upon  other  points  of  the 
design,  are  dealt  with.  Their  tendency  to  recommend  the  use 
of  interpoles  under  practically  all  conditions  for  machines  above 
a  certain  size  was  criticized  in  the  discussion  by  various  speak¬ 
ers.  F.  E.  Ussing  thought  that  while  interpoles  had  their  own 
useful  sphere,  yet  many  firms  had  gone  in  for  interpole  ma¬ 
chines  on  a  far  too  general  scale.  In  his  opinion,  all  the  known 
and  possible  improvements  in  dynamo  design  should  be  fully 
utilized  before  turning  to  the  use  of  interpoles.  Series-paral¬ 
lel  windings  with  equalizers  under  the  .Arnold  patent  might  in 
many  cases  prove  useful.  He  drew  attention  to  a  new  im¬ 
provement  in  the  direct-current  windings,  namely,  the  use  of 
equalizers  between  the  various  separate  parallel  windings  of 
the  multiple-circuit  doubly  re-entrant  duplex  or  multiple  wind¬ 
ing,  due  to  Franklin  Punga.  The  arrangement  is  illustrated 
in  Fig.  I.  The  normal  multiple-circuit  doubly  re-entrant  du 


FIG.  1. — DIAGRAM  OF  WINDING. 


plcx  or  multiplex  windings  without  equalizers  can  only  be  used 
to  their  full  advantage  when  the  voltage  between  the  segments 
belonging  to  the  different  parallel  windings  is  equally  dis¬ 
tributed;  that  is  to  say,  the  potential  between  segments  i  an:l  2 
should  be  exactly  half  of  the  potential  between  segments  i  and 
3 ;  but  without  special  means  of  bringing  about  this  canditinn 
it  is  rather  dangerous  to  use  these  windings.  It  may  happen 
that  the  potential  is  very  unevenly  distributed  between  the  seg¬ 
ments,  and  this  would  give  rise  to  very  great  equalizing  losses 
over  the  brushes.  The  winding  shown  in  the  illustration  is  a 
multiple  circuit  doubly  re-entrant  duplex  winding;  the  thin  lines 
in  the  diagram  indicate  one  of  the  parallel  windings,  the  thick 
the  other.  The  thin  lines  at  the  bottom  of  the  diagram  indi¬ 
cate  the  normal  equalizer  connections  for  the  winding  shown  in 
thin  lines,  and  the  thick  lines  at  the  top  indicate  the  normal 
equalizer  connections  for  the  winding  shown  in  thick  lines. 
The  corresponding  equalizer  rings  of  the  two  parallel  w’ind- 
ings  are  connected  through  the  equalizers  indicated  on  the  left 
of  the  diagram,  and  by  means  of  these  connections  equal  di¬ 
vision  of  potential  between  adjacent  segments  is  insured.  In 
the  diagram  the  point  which  should  be  of  the  same  potential 
as  segment  3  is  shown  connected  through  two  equalizer  rings 
and  the  connection  0.  The  potential  of  point  e  lies  middle  be¬ 


tween  the  potential  of  segments  2  and  4;  the  potential  of  seg¬ 
ment  3  will,  therefore,  also  be  middle  between  2  and  4.  The 
complete  equalizing  connection  is  denoted  by  the  letters,  a,  b, 

0,  d,  e.  This  winding  has  been  tried  on  a  1800 -ampere,  40- volt 
machine  running  at  540  r.  p.  m.,  and  though  the  reactance  volt¬ 
age,  considering  the  winding  as  a  normal  parallel  winding,  is 
about  2,  the  machine  runs  absolutely  sparklessly  with  copper 
brushes  permanently  in  the  neutral  position.  The  Swiss  firm 
which  uses  this  winding  has  found  it  also  useful  for  interpole 
machines,  especially  turbo  machines  for  low  voltages.  A.  G. 
Ellis  showed  seme  curves  illustrating  the  abnormal  voltages 
at  certain  parts  of  the  commutator  of  variable-speed  motors 
which  are  apt  to  give  rise  to  flashing  over. — Lond.  Elec.  Eng’ing, 
May  30. 

Interpole  Machines. — .\.  R.  McMullin. — .An  illustrated  arti¬ 
cle  discussing  briefly  the  principles  of  interpole  machines. — 
Jour,  of  Eng'ing,  University  of  Colorado,  No.  3,  1906-7. 

Single-Phase  Motors. — Latour  and  Gratzmuller. — Papers 
presented  before  the  International  Society  of  Electridans  in 
Paris  on  the  various  types  of  single-phase  commutator  motors 
for  traction  purposes  with  their  characteristic  properties. — 
Bull.  Soc.  des  Elec..  Feb.  and  .April;  Abstracted  in  La  Revue 
Electrique,  May  30. 

Machine  for  .drmaturc  Sheets. — Hundhausen. — An  illus¬ 
trated  article  on  slot-cutting  machines  for  armature  sheets. — 
Elek.  Kraft,  u.  Bahnen,  May  24. 

Lamps  and  Lighting. 

Purification  of  Tantalum. — An  account  of  a  French  patent  of 
Siemens  &  Halske  for  the  manufacture  of  commercially  pure 
metallic  tantalum  which  can  be  drawn  into  wire.  By  passing 
hydrogen  and  chlorine  vapors  over  electrically  heated  metallic 
tantalum,  one  obtains  tantalum  hydride.  This  tantalum  hydride 
is  then  further  heated  in  a  vacuum  above  its  melting  point  and 
the  vacuum  is  maintained  by  means  of  a  pump.  The  hydrogen 
is  thereby  removed  and  pure  metallic  tantalum  is  obtained  which 
can  be  drawn  into  wire. — La  Revue  Electrique,  May  30. 

Traction. 

Electric  Traction  in  Switzerland. — E.  Cserhati. — The  steam 
railways  of^  Switzerland  consume  yearly  coal  costing  about 
$3,000,000  on  their  locomotives.  By  electric  operation  of  the 
railroad  from  hydro-electric  stations  it  would  be  possible  to 
keep  this  amount  of  money  within  the  country.  The  special 
committee  which  had  been  appointed  to  study  this  question 
has  finished  its  investigation  and  made  a  report.  In  the  present 
article  this  report  is  summed  up  and  compared  with  the  re¬ 
sults  on  the  Veltellina  Railroad  in  Italy.  The  Swiss  report  as¬ 
sumes  that  the  energy  required  on  a  summer  day  for  all  Swiss 
railroads  measured  at  the  circumference  of  the  driving  wheels 
is  about  1,200,000  hp-hours  of  0.0384  hp-hours  per  ton  kilo¬ 
meter  which  is  equivalent  to  28.3  watt-hours  per  ton-kilometer. 
From  22  trials  on  the  Italian  State  Railways  the  energy  con¬ 
sumption  in  motor  cars  was  found  to  be  30.3  watt-hours  or,  if 
we  assume  an  efficiency  of  85.5  per  cent  of  the  motor,  25.7  watt- 
hours  at  the  wheel  circumference,  per  ton-kilometer.  For  cal¬ 
culating  the  capacity  of  the  generating  stations  the  Swiss  re¬ 
port  assumes  an  efficiency  of  40  per  cent  from  the  turbine  axles 
to  the  wheel  circumference.  This  gives  3,000,000  hp-hours  for 
a  day  of  24  hours.  If  we  assume  that  it  is  possible  to  store 
water  in  such  a  way  that  the  variations  of  power  consumption 
during  different  hours  of  the  day  might  be  equalized,  a  water 
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power  of  125,000  horse-power  would  be  sufficient  to  operate  all 
the  railroads  of  Switzerland  during  summer.  In  winter  the 
power  consumption  is  75  per  cent  that  in  summer.  The  present 
author  thinks  that  a  loss  of  60  per  cent  is  too  much  and  refers 
to  the  fact  that  on  the  Italian  State  Railways  42.5  watt-hours 
were  consumed  in  the  generating  station  per  ton  kilometer  dur¬ 
ing  the  summer  months.  This  gives  an  efficiency  of  about  60 
per  cent  from  the  switchboard  or  55  per  cent  from  the  turbine 
axles.  On  the  basis  of  these  figures,  a  generating  station  of 
90,000  horse-power  capacity  would  be  sufficient  for  all  Swiss 
railways.  It  is  estimated  in  the  report  that  the  maximum  en¬ 
ergy  consumption  would  never  be  more  than  five  times  the 
mean  consumption,  so  that  the  power  stations  would  have  to 
be  equipped  with  turbines  and  dynamos  for  five  times  the  mean 
load.  This  figure  is  also  thought  by  the  present  author  to  be 
too  unfavorable,  since  on  the  Veltellina  road,  which  has  not  a 
heavy  traffic,  the  maximum  power  consumption  is  scarcely 
double  the  mean  consumption.  The  advantage  of  recuperation 
of  current  is  not  much  thought  of  in  the  report,  since  it  would 
not  have  the  same  importance  for  all  roads  and  since  it  ‘‘in¬ 
volves  complications  under  any  circumstances.”  The  energy 
which  could  be  theoretically  recuperated  is  estimated  in  the 
report  as  one-sixth  of  the  daily  average — that  is,  200,000  hp- 
hours — but  for  the  Gotthard  road  as  one-third;  according  to  the 
tests  on  the  Italian  State  Railways  73  per  cent  of  that  amount 
or  energy  which  would  have  to  be  wasted  in  breaking  otherwise 
must  be  effectually  recuperated. — Elek.  Zeit.,  June  6. 

Berlin. — W.  Reichel. — His  complete  paper  in  which  he  dis¬ 
cusses  the  advantages  of  introducing  single-phase  electric  trac¬ 
tion  on  the  Berlin  City  Ring  and  Suburban  roads.  An  abstract 
of  the  paper  has  already  been  given  in  the  Digest.  The  paper  is 
profusely  illustrated. — Elek.  Kraft,  u.  Bahnen,  April  13,  23, 
May  4,  14  and  24. 

Surface  Contact  System. — .A^n  article  stating  that  the  Oxford 
municipality  has  made  arrangements  with  a  company  to  install 
the  Dolter  surface-contact  system,  but  should  it  not  prove 
satisfactory  it  is  to  be  withdrawn  and  replaced  by  some  other 
system  of  traction,  not  overhead. — Lon.  Elec.  Eng’ing,  June  6. 

Railway  Signals. — T.  H.  Patenall. — In  the  present  install¬ 
ment  of  this  illustrated  serial  the  electric  train  staff  systern  is 
described  under  the  following  headings;  Absolute  staffs  and 
staff  instruments ;  permissive  attachment ;  control  of  signals  ■, 
switch  locking;  siding  and  junction  instruments;  pusher  engine 
attachment. — Electric  Journal,  June. 

Installations,  Systems  and  Appliances. 

Ballast  Resistances  of  Nernst  Lamps  as  Starting  Resistances 
for  Motors. — M.  Kallmann. — The  ballast  resistances  of  Nernst 
lamps,  which  are  called  by  the  author  variators,  have  been 
used  by  him  before  for  constructing  a  standard  kilowatt,  for 
automatic  control  and. signal  apparatus  and  instruments.  In 
the  present  paper,  which  he  read  before  the  Berlin  Electrical 
Society,  he  proposes  to  use  them  for  starting  electric  motors. 
This  seems  at  first  sight  absurd.  For  the  iron-wire  resistor 
when  cold  has  a  small  resistance  which  increases  to  about 
eight  times  the  original  value  when  heated  to  red  heat.  On  the 
other  hand,  for  starting  electric  motors  the  resistance  should 
change  in  exactly  the  opposite  way :  it  should  first  be  very  high 
to  start  the  motor,  and  then  when  the  counter  e.  m.  f.  increases, 
it  should  automatically  decrease  until  the  resistor  is  finally  dis¬ 
connected.  Bodies  with  a  negative  temperature  coefficient  like 
carbon  or  electrolytic  substances  like  silicates,  magnetite,  etc., 
behave  in  that  way.  .\lthough  the  characteristic  resistance 
curve  of  the  iron  resistor  has  just  the  opposite  form,  such  re¬ 
sistors  may  be  used  for  starting  motors  because  if  properly 
constructed  they  are  heated  up  very  quickly  and  almost  in¬ 
stantaneously  when  the  circuit  is  closed;  they  have  then  the 
required  high  resistance  which  then  gradually  and  automatical¬ 
ly  decreases  with  increasing  counter  e.  m.  f.  That  there  is 
no  danger  in  using  such  resistors  in  connection  with  motors 
was  shown  by  the  following  experiment  (Fig.  2).  Three  varia¬ 
tions  Vi  V3  Vz  are  connected  in  series  with  a  constant  resistor  W 
of  nickeline  wire.  A  lamp  L  and  a  galvanometer  G  is  in  shunt 


with  W.  If  the  whole  combination  is  connected  across  a  220- 
volt  supply,  the  three  variators  become  red  hot  almost  in¬ 
stantaneously  and  while  their  cold  resistance  is  each  3.7  ohms  it 
increases  almost  instantaneously  to  almost  28  ohms.  The  con¬ 
stant  resistance  of  H  is  25  ohms,  therefore,  in  the  very  first 
moment  of  making  the  connections  the  initial  current  would  be 
theoretically  6.2  amperes,  so  that  a  voltage  of  150  would  exist 
at  the  terminals  of  the  lamp  and  of  the  voltmeter  G.  But 
neither  the  voltmeter  nor  the  lamp  shows  this  high  voltage,  al¬ 
though  the  lamp  is  a  normal  iio-volt  lamp.  The  reason  is 


FIG.  2. — DIAGRAM  OF  CONNECTIONS, 
that  the  heating  of  the  iron  resistors  V\  Vz  th  is  quicker  than 
the  heating  of  the  lamp  filament  or  the  deflection  of  the  volt¬ 
meter  needle.  As  soon  as  the  variators  are  red  hot,  their 
combined  resistance  is  84  ohms  and  the  current  is  no  longer  6.2 
amperes,  but  only  2  amperes,  and  the  voltage  at  the  lamp  is 
only  50  volts.  Only  in  the  very  first  moment  of  closing  the  cir¬ 
cuit  the  lamp  lights  up  a  little  bit  more,  corresponding  to  about 
80  volts.  It  is  clear  that  since  an  electromotor  has  a  far 
greater  intertia  than  the  filament  of  a  lamp,  there  exists  no 
danger  to  the  motor  from  the  momentary  high  starting  current. 
The  lefthand  diagram  of  Fig.  3  gives  the  curve  of  a  variator 
for  2  amperes  normal  current;  its  limits  of  regulation  are  be¬ 
tween  10  and  42  volts;  that  is,  for  all  voltages  between  these 
limits  the  variator  maintains  the  current  of  two  amperes  con¬ 
stant.  The  total  change  of  resistance  from  cold  to  red  hot  (50 
volts)  is  from  2.2  to  18  ohms.  There  is  no  difficulty  whatever 
in  connecting  a  number  of  variators  in  parallel  for  stronger 
currents.  The  series  connection  of  several  variators  is  more 
difficult  since  the  characteristic  current  of  all  of  them  should 
be  the  same  so  that  one  variator  should  not  be  unduly  heated. 
The  righthand  diagram  of  the  same  illustration  gives  a  char¬ 
acteristic  curve  of  two  variators  of  slightly  different  current 
capacity  in  series,  namely,  that  of  a  small  iron  resistor  for 
two  amperes  which  regulates  within  the  limits  of  a  to  &  (6  to 
18  volts),  connected  with  a  larger  variator  for  2.2  amperes 
which  serves  for  protecting  the  smaller  variator  against  over¬ 
load.  It  will  be  seen  that  the  small  variator  would  not  be  de¬ 
stroyed  even  if  the  voltage  should  rise  above  20,  since  the  ad¬ 
ditional  voltage  would  be  consumed  by  the  stronger  variator 
which  regulates  to  a  current  of  2.2  amperes  between  h  and  c 


FIG.  3. — VARIATOR  CURVES. 

(20  to  55  volts)  and  only  above  50  volts  the  small  variator 
would  be  endangered  since  it  would  then  receive  more  current 
than  corresponds  to  light  red  heat.  The  author  describes  a 
great  many  different  arrangements  of  variators  for  starting 
rheostats  either  by  hand  or  automatically.  With  small  motors 
which  start  without  load  the  construction  is  very  simple  since 
a  single  variator  may  be  used.  With  larger  motors  a  com¬ 
bination  of  several  variators  are  employed  which  are  discon¬ 
nected  in  steps.  In  case  of  large  currents  the  iron  resistors 
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get  such  a  thickness  that  they  would  not  heat  up  as  instan¬ 
taneously  as  desired.  In  such  cases  they  are  connected  in  series 
with  a  nickeline  resistor  of  constant  resistance  which  is  chosen 
two  or  three  times  the  cold  resistance  of  the  variator.  This 
nickeline  wire  is  called  a  damping  resistance.  It  insures  that 
even  with  variators  which  heat  up  comparatively  slowly  the 
initial  current  does  not  become  more  than  about  double  the 
normal  current  at  full  load.  An  automatic  starting  rheostat 


FIG.  4. — DIAGRAM  OF  STARTING  RHEOSTAT. 


is  shown  in  Fig.  4,  in  which  i  is  the  motor,  2  and  3  are  two 
variators,  and  4  is  damping  resistor  of  nickeline  wire.  When 
the  circuit  is  closed  the  relay,  5,  raises  (for  instance,  at  150 
volts)  the  iron  core  6  with  the  contacts  8  until  they  touch  the 
contact  plate  9  whereby  the  greatest  part  of  the  resistance, 
namely  the  damping  resistor  4  and  the  variator  2,  are  discon¬ 
nected.  When  with  increasing  speed  of  the  motor  the  e.  m.  f. 
rises  further  the  iron  core  6  with  the  plate  9  is  raised  fur¬ 
ther  until  it  makes  contact  with  the  contact  blocks  13  and  14 
whereby  the  variator  3  is  disconnected.  Various  other  arrange¬ 
ments  are  described  and  illustrated  and  illustrations  are  also 
given  of  commercial  forms  of  variators  for  such  purposes. — 
Elek.  Zeit.,  May  9  and  x6. 

Sigmis  for  Warship  Turrets. — A  fully  illustrated  description 
of  Kilroy’s  electric  system  of  signals  for  warship  turrets.  The 
object  is  to  give  warning  to  the  man  in  charge  of  a  gun  when¬ 
ever  his  gun  is  so  trained  that  by  firing  it  he  might  injure  any 
other  gun.  This  is  accomplished  by  a  system  of  automatic 
danger  signals  which  has  been  adopted  in  the  English  navy. — 
Ix>nd.  Engineering,  May  10. 

Fire  Alarm  System. — Lindenberger. — An  illustrated  descrip¬ 
tion  of  a  simple  fire-alarm  system  for  a  town. — Jour.  f.  Gasbel.. 
June  I. 

Electrophysics  and  Magnetism. 

Electrons  and  Canal  Rays. — G.  A.  Schott. — A  paper  on  the 
radiation  from  moving  systems  of  electrons  and  on  the  spec¬ 
trum  of  canal  rays.  J.  Stark  has  shown  that  the  canal-ray 
spectrum  contains  series  lines,  each  line  being  split  up  into  a 
narrow  undisplaced  line,  due  to  nearly  stationary  ions,  and  a 
broad  displaced  line  due  to  ions  moving  with  certain  velocities. 
The  latter  is  separated  by  a  dark  space  from  the  former,  anti 
has  a  maximum  of  intensity,  which  increases  with  the  velocity, 
and  that  more  rapidly  for  high-frequency  lines.  Mainly  be¬ 
cause  of  the  dark  space,  he  considers  that  the  energy  radiated 
in  the  displaced  line  is  transformed  from  kinetic  energy  of 
translation,  not  by  the  agency  of  collisions,  but  by  the  direct 
action  of  radiation  pressure.  The  energy  radiated  in  the  undis¬ 
placed  line  is  attributable  directly  to  collisions.  He  formulates 
the  following  question :  “Given  a  system  of  electrons  in  orbital 
motion,  so  arranged  that  their  radiation  into  the  external 
medium  is  mutually  compensated”  (presumably  by  interference') 
“does  the  compensation  subsist  w'hen  the  system  is  given  a- 
motion  of  translation  through  the  ether?”  The  present  author’s 
investigation  supplies  the  necessary  answer  to  this  question. 
For  a  uniform  translation  it  is  in  the  affirmative,  in  so  far  as 
no  periodic  waves  are  emitted  in  consequence  of  the  motion ; 
for  non-uniform  motions  periodic  waves  are  emitted  when  the 
changes  in  velocity  and  orientation  of  the  system  are  rapid 
enough.  It  is  further  shown  that  the  radiant  energy  cannot  be 
due  to  radiation  pressure,  since  the  work  done  by  that  pressure 
is  but  a  very  small  fraction  of  the  energy  radiated.  The  rest 


of  the  paper  is  devoted  to  a  discussion  of  Stark’s  experimental 
results. — Phil.  Mag.,  June. 

Combination  Tones  in  Singing  Arcs. — E.  Waetzmann. — 
When  two  primary  notes  are  sounded  at  the  microphone  in  the 
circuit  of  a  singing  arc,  the  arc  reproduces,  not  only  the  primary 
notes,  but  several  combination  tones,  notably  the  difference- 
tone  of  the  first  order.  That  the  difference  lone  proceeding 
from  the  arc  is  not  a  mere  subjective  effect,  but  a  real  inde¬ 
pendent  note,  is  proved  by  its  being  reinforced  by  a  resonator 
tuned  to  the  same  pitch.  The  question  next  arises  as  to 
whether  this  difference-tone  is  generated  in  the  microphone 
membrane  or  in  the  arc  only.  The  author’s  reply  is  that  it  is 
produced  in  both.  If  there  are  two  microphones  in  parallel  cir¬ 
cuits,  disposed  in  two  different  rooms,  and  different  primary 
notes  are  sounded  at  each,  the  arc  is  still  capable  of  sounding 
the  difference-tone,  although  the  microphone  membranes  then 
take  no  part  in  its  production.  But  the  fact  that  it  is  much 
feebler  than  before  shows  that  the  single  microphone  mem¬ 
brane  bears  a  considerable  part  in  producing  the  tone.  These 
experiments  go  far  to  confirm  Helmholtz’s  theory  of  difference- 
tones.  His  theory  requires  a  finite  amplitude  and  an  un- 
symmetrical  elasticity  of  the  vibrating  medium,  and  these  are 
furnished  by  the  singing  arc. — Phys.  Zeit.,  May  15;  abstracted 
in  Lond.  Elec.  Eng'ing,  June  6. 

Electric  Conducth’ity  Produced  by  Heating  Salts. — E.  A. 
G.xrrett. — An  account  of  an  experimental  investigation,  the 
chief  results  of  which  are  as  follows;  Many  inorganic  com¬ 
pounds  when  heated  up  to  temperatures  below  3(x)  deg.  C.  have 
the  power  to  produce  electrical  conductivity.  In  the  case  of 
some  of  these  compounds  (e.  g.,  halogen  salts  of  zinc)  chemi¬ 
cal  changes  take  place,  and  the  conductivity  prt>duced  has  its 
origin  in  these  changes.  The  ions  so  produced  are  similar  to 
those  which  have  been  observed  in  the  cases  of  recently  pre¬ 
pared  gases,  and  the  conductivity  produced  by  phosphorus  In 
all  cases  the  ions  are  of  a  large  size,  as  is  shown  by  their 
relatively  small  velocities.  They  probably  consist  of  a  charged 
center  surrounded  by  particles  produced  from  the  heated  com¬ 
pound,  and  in  some  cases  water-vapor.  The  presence  of  water 
is  in  some  cases  intimately  connected  with  the  conductivity 
produced.  The  ions,  both  negative  and  positive,  move  with  a 
very  slow  velocity,  which  is  greatly  increased  by  a  rise  in  the 
temperature. — Phil.  Mag.,  June. 

Electrochemistry  and  Batteries. 

Storage  Battery. — V.  Karapetoff. — An  article  discussing  in  a 
general  way  the  properties  of  storage  batteries.  He  first  com¬ 
pares  a  water  plant  with  an  electric  plant,  water  being  raised 
from  a  river  through  pumps  (analogous  to  generators)  to  a 
water  tank  (storage  battery)  which  thereby  equalizes  the  load 
of  the  supply  of  water  (electricity)  to  the  city.  The  regula¬ 
tion  of  low  voltage  by  means  of  storage  batteries  in  parallel 
with  generators  is  discussed  and  brief  notes  are  given  on  the 
chemistry  of  storage  batteries,  the  curves  of  voltages  of  charge 
and  discharge,  the  capacity,  the  testing  of  storage  batteries, 
charge  and  discharge  characteristics,  the  cadmium  tester  for 
ascertaining  the  state  of  charge  of  a  plate,  and  the  determina¬ 
tion  of  internal  resistance. — Electric  Journal,  June. 

Units,  Measurements  and  Instruments. 

Hot-Wire  Oscillogrpah  and  IVattmcter. — J.  T.  Irwin. — The 
conclusion  of  his  paper  read  before  the  (British)  Institution 
of  Electrical  Engineers,  the  first  part  of  w'hich  was  abstracted 
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FIG.  5. — OSCILDXIRAPH. 

in  the  Digest  last  week.  Voltage  curves  obtained  by  the 
author’s  instrument  coincide  exactly  with  those  obtained  with 
the  Duddell  oscillograph.  In  connection  with  the  hysteresis 
curves,  the  author  describes  the  arrangement  for  drawing  recti- 
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linear  curves.  Fig.  5  shows  the  arrangement.  A  is  a  source 
which  gives  a  beam  of  light  on  Mi,  the  mirror  on  the  oscillo¬ 
graph.  This  mirror,  which  has  a  deflection  proportional,  say, 
to  the  magnetizing  current  of  a  transformer,  reflects  the  beam 
on  to  the  mirror  Mj,  which  has  its  axis  of  rotation  at  right 
angles  to  M.  If  the  mirror  M2  is  oscillated  by  a  synchronous 
motor,  and  if  the  phase  of  the  displacement  is  exactly  in  phase 
with  the  flux  in  the  transformer,  then  the  beam  of  light  will 
draw  out  a  hysteresis  curve  on  the  screen  S.  To  effect  this  an 
eccentric  E  is  placed  on  the  shaft  of  a  two-pole  synchronous 
motor  and  a  lever  L  (which  oscillates  the  mirror  Mi  about  its 
center)  is  kept  pressed  against  it.  The  lever  is  fairly  long  in 
comparison  with  the  throw  of  the  eccentric,  so  the  motion  of 
the  mirror  is  nearly  simple  harmonic.  \  sine  wave  P  D  is 
impressed  on  the  transformer,  then  the  back  e.  m.  f.  must  be 
also  a  sine  wave  and  the  flux  a  sine  wave;  therefore,  if  one 
can  vary  the  position  of  the  eccentric  on  the  shaft  until  its 
maximum  throw  corresponds  with  the  ina.ximum  flux  in  the 
transformer,  and  if  the  mirror  Mi  has  a  deflection  proportional 
to  the  magnetizing  current,  then  the  beam  of  light  w'ill  draw 
out  the  hysteresis  curve.  There  is  another  method  of  drawing 
hysteresis  loops  where  the  e.  m.  .f  wave  does  not  compel  the 
magnetizing  current  to  be  nearly  a  sine  wave — namely,  by  put¬ 
ting  a  large  self-induction  without  iron  in  the  core  in  series 
with  a  small  magnetizing  coil  wound  on  the  test  piece  of  iron. 
A  hot-wire  oscillograph  is  connected  across  this  magnetizing 
coil  or  across  a  secondary.  Since  the  deflection  of  the  oscillo¬ 
graph  is  proportional,  if  the  frequency  is  high,  to  the  quantity, 
it  will  be  proportional  t\^  the  flux,  therefore  one  has  only  to 
make  the  deflection  of  mirror  .V/2  proportional  to  the  magnetiz¬ 
ing  current  and  the  hysteresis  loop  will  be  drawn  out.  But 
this  method  has  certain  disadvantages.  The  paper  is  con¬ 
cluded  by  some  notes  on  hot  wire  wattmeter  tests. — Lond. 
Elec.,  June  7. 

Artificial  Loading  of  Transformers. — A.  F.  Gustrin. — The 
ideal  method  of  testing  transformers  is  the  back-loading 
method,  but  in  this  case  two  equal  transformers  must  be  tested 
together.  The  present  author  describes  what  he  calls  the  self¬ 
loading  method  which  can  be  used  with  a  single  transformer. 
For  single-phase  transformers  each  winding  is  divided  into 
two  halves,  which  are  connected  in  parallel.  In  each  winding 
a  few  turns  are  omitted  of  one-half  of  the  winding.  The  method 
is  especially  suitable  for  three-phase  transformers  where  the 
primary  and  secondary  windings  are  connected  in  delta  fash¬ 
ion  and  a  few  windings  of  one  phase  of  the  secondary  are 
omitted.  With  this  arrangement  and  an  open  secondary  wind¬ 
ing,  there  is  a  secondary  voltage,  which  when  the  winding 
is  closed  produces  artificial  loading  currents  in  both  windings. 
This  may  be  compensated  by  a  small  transformer  with  ad¬ 
justable  ratio  of  transformation,  etc.  The  application  of  the 
method  to  a  special  case  is  given. — Elek.  Zeit..  June  6. 

Thermodynamic  Scale  of  Temperature. — E.  Buckingham. — 
The  time  seems  to  be  approaching  when,  in  thermometry  of 
precision,  a  mere  reference  of  temperatures  to  “the  gas  scale” 
will  be  insufficient.  The  “normal  scale”  serves  very  well  for 
low  and  moderate  temperatures,  but  since  it  cannot  in  prac¬ 
tice  be  used  at  all  for  high  temperatures  we  must  soon,  to 
secure  uniformity  of  definition,  adopt  a  different  standard,  and 
Lord  Kelvin’s  scale  is  obviously  the  one  indicated.  This  is 
especially  true,  because  it  is  in  fact  already  the  only  one  in 
practical  use  at  very  high  temperatures,  because  the  radiation 
formulas  are  based  on  the  second  law  of  thermodynamics 
which  assumes  the  absolute  thermodynamic  temperature  scale. 
In  the  present  paper  the  author  sets  forth  at  length  the  rela¬ 
tions  of  the  actual  gas  scales  to  the  thermodynamic  scal^  in 
such  simple  form  as  to  be  readily  available  to  anyone  inter¬ 
ested  in  the  subject;  second,  by  new  computations  based  on  the 
best  available  data,  and  by  comparison  with  the  results  ob¬ 
tained  by  others,  he  shows  what  our  actual  knowledge  of  the 
relation  of  existing  gas  scales  to  the  thermodynamic  scale  is; 
and,  third,  he  points  out,  by  the  way,  the  particulars  in  which 
our  experimental  knowledge  is  most  deficient  and  the  directions 


in  which  new  e.xperiments  are  most  needed. — Bull.  Bureau  of 
Standards,  Vol.  Ill,  No,  2,  May. 

Melting  Points  of  Palladium  and  Platinum. — C.  W.  Waidner 
ANu  G.  K.  Burgess. — An  account  of  an  extended  study  of  the 
radiation  from  palladium  and  platinum  with  the  determination 
of  their  melting  points  from  Wien’s  law.  The  melting  point 
of  palladium  is  found  as  1546  deg.,  that  of  platinum  as  1753 
degs. — Bull.  Bureau  of  Standards,  Vol.  Ill,  No. ^2. 

The  Magnetic  Character  of  Ships. — W.  Bartling. — An  ab¬ 
stract  of  a  paper  read  before  the  North  East  Institution  of 
Engineers  and  Shipbuilders.  During  the  construction  of  a 
steamer  at  a  shipbuilding  works  in  Bremen  the  author  made  a 
number  of  quantitative  measurements  of  the  effect  on  the 
standard  compass.  These  are  described  in  detail.  The  simplest 
and  best  solution  of  the  compass  question  would  be  to  use  un- 
magnetic  material  for  the  ship;  but  the  cost  price  would  be 
prohibitive.  We  know  a  number  of  alloys  of  iron  which  do 
not  take  up  magnetism  within  certain  limits  of  temperature. 
Unmagnetic  nickel  steel,  containing  23  per  cent  nickel,  has  been 
used  in  some  ships  in  the  near  vicinity  of  the  standard  com¬ 
pass  with  good  results.  In  a  large  vessel  now  building,  all  the 
horizontal  steel  in  the  deck  under  and  above  the  compass  has 
been  interrupted  and  replaced  with  6  ft.  of  nickel  steel  bars 
containing  23  per  cent  nickel. — Lond.  Elec.  Eng’ing,  May  30. 


Telegraphy,  Telephony  and  Signals. 

High-Frequency  Oscillations  from  the  Electric  Arc. — L.  W. 
Austin. — An  account  of  an  experimental  investigation  of  the 
production  of  high-frequency  oscillations  from  the  electric  arc 
in  which  the  author  used  arc  electrodes  of  different  materials 
in  atmospheres  of  different  gases.  His  experiments  show  in 
agreement  with  Salomonson  that  the  ordinary  singing  arc  with 
carbon,  or  better,  gfaphite  electrodes  is  capable  of  producing 
oscillations  of  several  hundred  thousands  per  second.  The 
oscillations  as  investigated  in  a  secondary  resonance  circuit 
show  three  frequencies  of  decreasing  intensity  corresponding 
approximately  to  the  first  three  harmonics.  This  shows  that 
the  wave  is  not  only  not  sinusoidal,  but  not  even  symmetrical. 
The  frequency  increases  with  increasing  direct  current  and  in¬ 
creases  with  diminishing  arc  length.  Putting  arcs  in  series 
reduces  the  frequency.  The  frequency  does  not,  as  far  as  has 
been  observed,  vary  with  the  intensity  of  the  oscillations.  No 
considerable  resistance  can  be  placed  in  the  shunt  oscillatory 
circuit  without  destroying  the  oscillations.  Resistances  may, 
however,  be  introduced  into  the  secondary  coupled  circuit,  thus 
giving  means  of  obtaining  power.  The  power  is  much  in¬ 
creased  when  the  arc  is  formed  in  hydrogen  or  steam.  It  has 
been  generally  assumed  that  oscillations  formed  from  the  di¬ 
rect  current  arc  are  undamped,  i.  e.,  that  the  wave  trains  are 
continuous.  While  this  is  undoubtedly  the  case  at  low  fre¬ 
quencies  (singing  arc),  there  is  a  point  above  w'hich  the  arc 
breaks  up  into  successive  sparks,  probably  depending  on  the 
magnitude  of  the  direct  current.  The  high-potential  arc  in 
compressed  air  is  certainly  not  continuous.  The  high-voltage 
arc  is  nearly  free  from  the  hissing  noises  always  heard  at 
low  voltages.  It  is,  therefore,  particularly  well  suited  for  use 
in  wireless  telephone  experiments. — Bull.  Bureau  of  .Standards, 
Vol.  Ill,  No.  2,  May. 

Undamped  Oscillations. — H.  Rausch  von  Traubenberg. — An 
article  in  which  the  author  discusses  the  favorable  effect  of 
mangetically  deflecting  the  arc  in  the  transformation  of  direct 
current  into  high-frequency  currents  by  means  of  the  electric 
arc.  With  the  aid  of  electrodynamic  considerations  the  action 
of  the  magnet  on  the  arc  is  explained  and  it  is  shown  that  de¬ 
flection  of  the  arc  by  magnetic  means  and  by  blow’ing  air  against 
it  are  different  in  principle. — Elek.  Zeit.,  May  30. 

Absolute  Sensitiveness  of  the  Ear. — H.  .\braham. — An  ac¬ 
count  of  experiments  in  which  he  determined  the  sensitiveness 
of  the  ear  by  a  ftew  absolute  method,  which  gives  more  accurate 
results  than  the  methods  employed  by  Max  Wien  and  Lord 
Rayleigh.  A  glass  tube  of  some  90  cc  capacity  is  closed  at 
one  end  by  a  telephone  membrane,  and  has  a  small  opening  and 
flange  at  the  other  end.  A  small  continuous  current  is  sent 


.  ..Vi 


'  f  ■  ■ . 


1322 


ELECTRICAL  WORLD. 


VoL.  XLIX,  No.  26. 


through  the  telephone,  and  the  air  expelled  through  the  open¬ 
ing  by  the  inward  bending  of  the  telephone  diaphragh  is  meas¬ 
ured.  In  this  manner  the  amplitude  of  air  motion  for  various 
currents  is  measured,  and  in  any  given  case  this  amplitude 
can  then  be  directly  deduced  from  the  current.  In  this  man¬ 
ner,  also,  the  well-known  diminution  in  the  amplitude  of  vi¬ 
bration  of  the  telephone  membrane  produced  by  approaching  it 
to  the  ear  is  avoided,  being  neutralized  by  the  large  interven¬ 
ing  air  cushion.  The  author  used  notes  of  pitches  200  to  500 
per  second,  so  as  to  avoid  resonance.  He  found  that  the  air 
expelled  per  microampere  was  6  x  lo*’  cc.  In  other  words,  the 
pressure  produced  by  a  current  of  one  microampere  amounted 
to  7  X  10-’  cm  of  mercury.  Taking  the  mean  of  several  ears, 
the  “threshold”  was  found  at  0.04  microampere,  corresponding 
to  a  pressure  of  3  x  lO"’  mm  of  mercury.  This  is  about  the 
same  limit  as  that  found  by  Wien  by  means  of  resonators,  but 
much  less  than  that  obtained  from  Rayleigh’s  whistle. — Comptes 
Rendus,  May  21  :  abstracted  in  Lend.  Elec.  Eng’ing,  June  6. 

Wireless  Telegraphy. — .\n  illustrated  description  of  a  wireless 
telegraph  outfit  designed  specially  to  meet  requirements  of  mili¬ 
tary  and  expeditionary  use.  It  is  of  the  Lodge-Muirhead  type. 
— Lond.  Elec.  Eng’ing,  May  23. 

Miscellaneous. 

Electrotherapeutics. — W.  Han.\uer. — A  concise  summary  of 
recent  progress  in  the  use  of  electricity  in  medicine.  In  diag¬ 
nosis,  the  Roentgen  rays  have  proven  of  immense  importance. 
For  therapeutics  the  light  treatment  in  the  case  of  skin  dis¬ 
eases  and  the  electric  bath  treatment  for  internal  diseases  have 
met  with  much  success.  The  Finsen  light  has  its  application 
especially  in  the  treatment  of  certain  skin  diseases  like  lupus. 
Careful  applications  of  Roentgen  rays  have  also  proven  success¬ 
ful  for  treating  various  skin  diseases  and  diseases  of  blood,  etc., 
but  it  has  also  been  established  that  cancer  has  been  the  direct 
result  of  Roentgen-ray  treatment  in  a  few  cases.  Care  must 
therefore  be  taken  in  applying  Roentgen  rays.  Electric  baths 
have  found  quite  an  extended  use,  especially  since  the  introduc¬ 
tion  of  alternating-current  baths  and  the  invention  of  the  four- 
tub  bath.  The  feature  of  the  latter  is  that  not  the  whole  body 
is  in  the  bath,  but  only  the  arms  and  the  feet  each  in  a  tub. 
While  such  baths  are  not  a  cure  for  everything,  they  arc  said 
to  have  proven  quite  successful  for  heart  diseases,  especially 
with  nervous  symptoms,  for  gout,  etc.  The  electric  light  bath 
is  said  to  have  great  advantages  over  the  turkish  bath,  etc., 
since  there  is  no  danger  in  it  for  nervous  and  delicate  people. 
New  is  the  invention  to  try  the  curing  effect  of  electric  light 
inside  of  the  human  body.  A  Russian  physician  has  employed 
little  violet  incandescent  lamps  for  lighting  the  larynx.  The 
light  of  the  incandescent  lamp  has  also  proven  successful  for 
the  treatment  of  the  middle  ear.  In  these  uses  of  electric  lamps 
the  heat  rays  are  eliminated  so  that  the  effect  is  due  to  purely 
the  light  rays.  Electric  lamps  are  also  employed  for  treating 
eye  diseases.  Tesla  currents  have  first  been  found  very  suc¬ 
cessful  by  dentists  to  make  the  extracting  of  teeth  painless. 
After  the  application  of  high-frequency  currents  the  tooth  be¬ 
comes  absolutely  insensible  and  dentists  may  use  this  condition 
for  their  operation.  Other  operations  can  also  be  rendered 
painless  with  the  aid  of  Tesla  currents.  A  few  words  are  said 
about  the  pain  releasing  and  quieting  effect  of  electromagnetic 
therapeutics  which  is  employed  in  all  painful  diseases  of  the 
nervous  system  and  in  cases  of  insomnia.  It  may  be  true  that 
the  effect  of  the  electromagnetic  field  is  due  to  some  extent  to 
suggestion,  although  the  monotonous  humdrum  of  the  revolving 
magnet  and  the  vibrations  may  also  be  helpful  in  producing 
sleep. — Elek.  Zeit.,  June  6. 

Electric  Porcelain. — D.  Harvey. — An  illustrated  description 
of  the  different  processes  in  the  manufacture  of  porcelain, 
namely  preparation  of  the  material,  forming,  drying,  glazing 
and  firing. — Electric  Journal,  June. 

Sales  Contracts. — B.  A.  Brenn.an. — An  article  summing  up 
the  fundamental  features  of  the  obligations  entered  into  by 
making  a  contract  and  the  chief  legal  points  involved. — Elec¬ 
tric  Journal,  June. 


Elements  Affecting  the  Accuracy  of  In¬ 
duction  Type  Watt-Hour  Meters. 

By  H.  W.  Young. 

The  action  and  operation  of  an  induction  meter  may  be 
likened  to  that  of  a  small  direct-current  motor-generator  set 
in  which  the  current  and  potential  coils  of  the  meter  in  con¬ 
junction  with  one  edge  of  the  disk  are  considered  as  the 
motor  element  and  the  opposite  edge  of  the  disk  and  permanent 
magnets  as  a  magneto-generator  with  a  short-circuited  disk 
armature. 

The  work  expended  by  the  motor  is  absorbed  in  driving  the 
short-circuited  generator  and  overcoming  friction  in  the  bear¬ 
ings  and  registering  mechanism.  In  a  perfect  meter  or  motor- 
generator  all  the  work  would  be  expended  in  driving  the 
generator,  friction  being  absent,  in  which  case  a  direct  ratio 
would  exist  between  the  speed  and  the  energy  passing  through 
the  motor  system,  thus  giving  a  meter  absolutely  accurate 
throughout  its  entire  range. 

It  is,  however,  impossible  entirely  to  eliminate  friction,  but 
it  will  be  seen  that  the  more  perfect  a  meter  is,  the  greater 
will  be  the  ratio  between  the  work  expended  usefully  in  driving 
the  disk  or  armature  of  the  generator  and  that  expended  in 
overcoming  friction,  or  in  other  words,  the  ratio  of  torque  to 
friction  in  the  meter  will  be  high. 

In  order  that  a  meter  may  successfully  meet  commercial 
requirements  it  is  essential  that  it  be  accurate  so  that  its  regis¬ 
tration  will  represent  within  reasonably  small  error  limits  the 
actual  energy  consumed.  The  accuracy  must  be  especially  high 
at  the  lower  end  of  the  curve  owing  to  the  fact  that  for  the 
larger  part  of  time  the  actual  load  is  but  a  small  percentage 
of  the  meter  capacity  and  a  meter  which  shows  inaccuracy  at 
this  point  cannot  be  a  profitable  investment  for  the  central 
station,  for  the  reason  that  the  tendency  is  to  under-register 
rather  than  over-register. 

In  induction  meters  the  accuracy  obtainable  depends  upon 
a  number  of  different  factors  such  as  bearing  friction,  design 
of  electromagnets,  permanency  of  magnets,  effects  of  varia¬ 
tions  in  temperature,  wave  form,  power  factor,  voltage,  etc. 
At  a  general  rule  it  may  be  stated  that  a  meter  is  not  fulfilling 
requirements  unless  it  attains  the  following  degree  of  accuracy: 
“It  should  register  freely  at  ^  of  i  per  cent  of  full  load, 
within  2  per  cent  plus  or  minus,  from  2  per  cent  of  load  to  150 
per  cent  of  load,  and  maintain  this  accuracy  under  all  normal 
variations  of  voltage,  wave  form,  power  factor  and  tem¬ 
perature.” 

Assuming  a  meter  to  be  so  designed  electrically  that  it 
initially  meets  the  above  requirements  and  so  designed  mechan¬ 
ically  that  it  cannot  easily  be  thrown  out  of  adjustment,  the 
most  important  quality  is  the  ability  to  maintain  its  initial 
accuracy  for  long  periods  of  service  with  minimum  attention 
and  expense  for  maintenance. 

In  general  the  type  of  bearings  employed  and  actual  weight 
of  revolving  element  gives  a  very  good  idea  of  a  meter’s 
ability  to  maintain  initial  accuracy  under  service  conditions, 
for  it  is  at  the  lower  bearing  that  wear  first  asserts  itself  and 
any  wear  at  this  point  eventually  introduces  friction  with  con¬ 
sequent  inaccuracy,  especially  at  the  lighter  loads. 

In  the  earlier  forms  of  meters  the  lower  bearing  consisted 
of  a  polished  steel  pivot  resting  on  a  highly  polished  jewel 
bearing,  usually  made  of  sapphire.  This  form  of  bearing  is 
shown  in  Fig.  i,  and  with  some  modifications,  such  as  having 
the  pivot  removable,  thus  facilitating  replacement,  is  still  em¬ 
ployed  in  some  meters. 

While  this  form  of  lower  or  step  bearing  has  a  comparatively 
low  initial  friction,  it  was  proven  by  actual  service  tests  that 
after  an  extended  period  of  service,  or  when  the  rotating 
element  had  made  approximately  a  certain  number  of  revolu¬ 
tions,  the  jewel  surface  would  wear  or  crack  sufficienitly 
to  introduce  considerable  friction  and  this  friction  would 
introduce  serious  errors,  esj>ecially  at  the  lower  end  of  the  cali¬ 
bration  curve. 
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To  appreciate  fully  the  possibilities  of  this  wearing  action 
it  is  only  necessary  to  consider  that  the  entire  weight  of  the 
rotating  element  was  concentrated  on  a  very  small  bearing 
surface.  The  attendant  rubbing  naturally  caused  wear,  and  as 
the  rotating  element  revolved  it  would  even  drill  a  hole  through 
the  jewel  or  wear  the  pivot  end  absolutely  flat. 

The  rapidity  of  wear  was,  of  course,  dependent  upon  the 
quality  of  material  employed  and  weight  of  rotating  element 
and  amount  of  internal  or  external  vibration  which  would 
tend  to  impart  a  “drilling”  action  to  the  pivot. 

The  “natural”  wear  of  the  beaipng  surfaces  was  also  aided 
by  the  dust  or  small  particles  of  sapphire  thrown  off  from  the 
sapphire  surface  which,  being  harder  than  the  pivot,  would 
imbed  itself  in  the  steel,  thus  practically  forming  a  cutting 
tool  tending  to  rapidly  break  down  the  jewel  surface,  with  the 
resulting  impairment  of  light  load  accuracy. 

The  well  recognized  weakness  of  the  older  form  of  bearing 
can  be  overcome  by  the  use  of  an  “Improved  bearing”  con¬ 
structed  as  shown  in  Fig.  2.  As  will  be  seen  from  the  illus¬ 
tration,  the  bearing  is  of  a  radically  different  form,  being  of 


FIG.  I. — CUP  FORM  OF  LOWER  FIG.  2. — I.MPKOVEI)  UPPER 

BEARING.  BEARING. 

the  “rolling”  type,  constantly  presenting  new  contact  surfaces 
rather  than  the  “rubbing”  type,  in  which  the  wear  always  came 
on  one  point  of  contact. 

The  improved  bearing  consists  of  a  highly  polished  and 
hardened  steel  ball  resting  between  two  cupped  sapphire  jewels, 
one  of  which  is  mounted  on  a  removable  jewel  screw  and  the 
other  in  a  removable  sleeve  attached  to  the  end  of  the  disk  shaft. 

The  action  of  the  bearing  is  as  follows:  As  the  disk  rotates 
the  ball  moves  from  its  initial  position,  thus  giving  a  rolling 
action  rather  than  the  straight  rubbing  action  found  in  the 
older  form  of  bearing.  This  changing  in  point  of  contact 
between  the  bearing  surfaces  of  itself  insures  a  lower  friction 
value  and  longer  jewel  life  with  minimum  wear  than  can 
possibly  be  secured  by  the  form  showm  in  Fig.  i,  and  when  com¬ 
bined  with  a  light  weight  rotating  element,  the  bearing  is  far 
superior. 

At  first  thought,  persons  unacquainted  with  the  action  of 
the  improved  bearing  may  question  this  rolling  action  or  change 
of  contact  surfaces  and  believe  that  the  action  does  not  really 
occur,  but  merely  results  in  spinning  of  the  ball  on  its  jewel 
centers,  thus  giving  two  points  of  friction  contact  and  in 
reality  resulting  in  a  greater  total  friction  than  would  be  found 
in  the  older  form  of  bearing  which  had  but  one  point  of 
contact. 

Theoretically,  a  spinning  rather  than  rolling  action  of  the  ball 
is  possible,  but  to  bear  out  this  theory  it  is  essential  to  have  a 
condition  impossible  to  obtain  or  maintain  commercially,  name¬ 


ly,  an  absolutely  perfect  alignment  between  the  upper  and  lower 
jewel  centers.  This  condition  would  hold  the  ball  in  practically 
its  initial  position  resulting  in  spinning  on  one  or  both  of  the 
jewel  centers. 

It  is  obviously  impossible,  however,  to  secure  this  condition 
of  perfect  alignment  owing  to  inevitable  variations  in  jewels, 
screw  threads,  machine  drilling  of  holes  and  magnetic  side  pull 
of  the  disk  seeking  a  magnetic  balance.  Any  of  these  condi¬ 
tions  will  throw  the  jewels  slightly  out  of  alignment  and  with 
centers  a  trifle  off,  it  will  be  seen  that  the  ball  must  roll  or 
revolve.  Other  factors  which  induce  the  rolling  effect  are 
external  or  internal  vibration — external  from  the  support  to 
which  the  meter  is  secured,  internal  due  to  the  slight  disk 
vibration  in  the  magnetic  field.  Examination  of  a  ball  which 
has  been  running  in  jewels  containing  a  small  quantity  of  dust 
or  cutting  material  will  show  it  to  be  surface  scratched  all  over, 
another  proof  that  it  has  rolled. 

The  weight  of  the  moving  element  is  also  a  very  important 
factor,  owing  to  its  evil  effect  on  jewel  wear.  It  is  easily  ap¬ 
parent  that  as  the  weight  of  the  moving  element  is  increased  or 
decreased,  the  jewel  wear  (under  like  conditions)  is  correspond¬ 
ingly  increased  or  decreased. 

In  the  older  forms  of  meters  the  moving  elements  were  so 
heavy  that  the  jewel  wear  was  a  very  serious  problem,  but  this 
factor  is  materially  reduced  in  the  modern  forms  in  which  the 
weight  of  the  moving  element  rarely  exceeds  6o  grammes  and 
in  some  meters  is  as  low  as  15  grammes. 

In  induction  meters  even  these  small  weights  have  a  very 
vital  effect  upon  the  “life  with  accuracy”  as  the  power  or  torque 
is  necessarily  small  (seldom  exceeding  80  gramme  millimeters), 
and  it  will  at  once  be  appreciated  that  when  dealing  with  such 
small  powers  the  meter  designer  must  carefully  consider  the 
effect  of  weight  on  jewel  wear;  for  example,  it  must  be  con¬ 
ceded  that  meters  employing  a  moving  element  of  say  33*45 
grammes  weight  must  of  necessity  have  a  greater  static  and 
running  friction  than  a  meter  in  which  the  moving  element 
weighs  but  15  grammes. 

The  light  weight  moving  element  musit  have  a  lower  static 
friction,  enabling  it  to  start  at  lower  loads  and  a  lower  running 
friction  enabling  it  more  quickly  and  accurately  to  respond  10 
rapid  load  fluctuations  than  is  possible  with  meters  employing 
moving  elements  two  or  three  times  as  heavy. 

Jewel  life  has  a  most  vital  effect  on  the  meter’s  accuracy, 
especially  at  light  loads  and  the  superiority  of  the  “Improved” 
form  of  bearing  employed  in  the  modern  meter  over  the  older 
forms  previously  employed  has  been  demonstrated  practically 
as  well  as  theoretically. 

By  jewel  life  is  meant  the  period  during  which  the  wear  does 
not  introduce  sufficient  friction  to  seriously  impair  the  accuracy 
— say,  slow  down  the  meter  at  2  per  cent  of  load  to  such  an 
extent  that  it  cannot  readily  be  compensated  for  by  the  light 
load  adjustment  and  remain  practically  unchanged  for  a  year’s 
normal  service. 

In  order  to  secure  absolute  data  on  the  jewel  life  of  the 
improved  bearing  a  considerable  number  of  meters  were  put 
on  jewel  life  test,  this  test  consisting  of  loading  the  meters 
slightly  above  full  load  and  running  them  under  actual  service 
condition  extending  over  a  period  of  three  years,  meaning 
approximately  10,000,000  revolutions  of  the  disk  (equivalent 
to  3000  kw-hours  or  approximately  10  years  of  ordinary  house 
service). 

The  meters  were  then  tested  and  all  found  to  be  within  2 
per  cent  at  full  load,  and  one-half  the  meters  within  2  per 
cent  at  2  per  cent  of  load.  None  of  the  remaining  meters 
showed  errors  exceeding  5  per  cent  at  2  per  cent  load. 

This  satisfactory  showing  was  obtained  from  regular  stock 
meters  and  clearly  demonstrated  the  efficiency  of  the  improved 
bearing. 

Much  has  been  said  and  written  regarding  “high  driving 
torque”  in  meters  and  to  many  unacquainted  with  the  facts 
of  the  case  “high  torque”  in  a  meter  is  synonymous  with 
"high  accuracy.” 

However,  this  value  alone  gives  no  indication  of  a  meter’s 
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ability  to  give  or  maintain  accuracy  and  before  passing  judg¬ 
ment  in  the  matter,  it  is  necessary  to  know  the  following 
values :  Torque,  weight  of  moving  element,  ratio  of  torque  to 
weight  and  ratio  of  torque  to  friction.  , 

High  torque  can  easily  be  obtained,  either  by  increasing  the 
weight  of  disk,  thus  increasing  its  conductivity  and  increasing 
the  induced  current  by  expending  an  amount  of  energy  in  the 
operating  coils,  or  by  both  of  these  methods. 

The  first  method,  that  of  increased  disk  weights,  is  radically 
wrong,  owing  to  the  evil  effect  of  this  increased  weight  on 
jewel  wear.  Any  increase  of  weight  at  this  point  correspond¬ 
ingly  increases  wear  on  the  jewel,  necessarily  shortens  its 
useful  life  and  has  a  very  detrimental  effect  on  the  light  load 
accuracy. 

Likewise,  as  previously  stated,  a  heavy  moving  element  is 
not  so  resiKinsive  to  fluctuation  of  load  as  is  a  lighter  element; 
for  example,  a  meter  with  heavy  rotating  element  will  not 
measure  a  fluctuating  or  intermittent  load  with  as  great  ac¬ 
curacy  as  will  the  meter  employing  a  lighter  element. 

The  second  method,  that  of  increasing  the  watt  losses,  is 
objectionable  to  say  the  least,  for  while  these  losses  are  small 
in  themselves,  they  amount  to  a  considerable  total  when  a 
large  number  of  meters  are  involved. 

The  “ratio  of  driving  torque  to  weight”  is  a  more  correct 
measure  of  a  meter’s  ability  to  give  and  maintain  accuracy 
than  driving  torque  alone,  as  with  a  high  ratio  of  torque  to 
weight,  the  effects  of  initial  or  subsequent  friction  become  of 
less  value  in  impairing  the  meter’s  accuracy  than  when  this 
ratio  is  low,  even  though  the  driving  torque  be  high.  For 
instance,  a  meter  having  a  full  load  driving  torque  of,  say. 
.|2  millimeter-grammes  and  a  rotating  element  weighing  but 
15  grammes  has  a  “ratio  of  torque  to  weight”  of  42  15  =  2.8, 

whereas  a  meter  having  a  full  load  driving  torque  of  ap¬ 
proximately  80  grammes  and  a  rotating  element  weighing  33 
grammes  has  a  “ratio  of  torque  to  weight”  of  80  -s-  33  =  2.4. 

The  higher  torque  meter,  as  will  be  seen,  has  the  distinct 
disadvantage  of  a  higher  static,  running,  initial  and  ultimate 
friction  and  a  lower  “ratio  of  torque  to  weight.” 

The  real  determining  factor,  however,  is  the  “ratio  of  torque 
to  friction,”  for  it  will  be  readily  seen  that  a  perfect  meter 
would  have  no  friction  and,  therefore,  have  nothing  to  impair 
its  accuracy.  The  further  the  departure  from  the  perfect  meter 
by  introduction  of  friction  the  less  able  it  is  to  give  or  main¬ 
tain  accuracy,  especially  over  long  periods  of  service. 

A  meter  employing  a  light  weight  moving  element  combined 
with  the  ball-bearing  feature  and  a  sufficiently  high  torque  value 
has  of  necessity  much  less  friction  and  a  “higher  ratio  of 
torque  to  friction”  than  can  possibly  be  secured  by  meters 
employing  heavier  moving  elements  and  the  older  obsolete  form 
of  bearings. 

This  factor,  “ratio  of  torque  to  friction,”  is  an  extremely  hard 
quantity  to  determine  or  measure,  owdng  to  the  very  small 
quantities  involved  and  can  only  be  determined  comparatively 
by  considering  the  elements  which  enter  into  the  frictional 
values  of  a  meter. 

However,  it  will  at  once  appeal  to  those  familiar  with  meter 
design  that  a  meter  having  a  light  rotating  element,  high  ratio 
of  torque  to  weight  and  a  low  frictional  value  must  of  neces¬ 
sity  have  a  higher  ratio  of  torque  to  friction  and  be  capable  of 
maintaining  its  initial  accuracy  under  service  conditions  to  a  far 
greater  degree  than  a  meter  having  an  abnormally  high  torque 
secured  by  use  of  a  heavy  disk. 

While  the  lower  bearing  is  the  principal  source  of  friction 
in  meters  this  undesirable  quantity  also  asserts  itself  in  the 
registering  mechanism  and  at  the  top  bearing. 

In  all  commercial  watt-hour  meters  it  is  necessary  to  have 
a  worm  transmission  to  connect  the  vertical  and  horizontal 
shafts  of  the  disk  and  registering  mechanism  and  also  to  per¬ 
mit  of  a  large  gear  ratio  reduction. 

The  usual  position  for  this  worm  is  on  the  disk  shaft,  but  in 
the  later  designs  the  worm  is  replaced  by  a  pinion  meshing 
into  a  suitable  wheel  and  the  worm  is  placed  back  in  the 
gearing. 


The  reason  for  placing  the  worm  back  in  the  gearing  is  that 
a  worm  is  a  relatively  poor  power  transmitting  mechanism  and 
as  the  speed  increases  the  efficiency  is  reduced.  Therefore,  a 
worm  located  on  the  shaft  is  subject  to  a  comparatively  high 
speed  as  it  necessarily  runs  at  the  disk  shaft  speed ;  for 
instance,  a  meter  having  a  full  load  disk  speed  of  30  r.  p.  m. 
would  have  a  worm  speed  of  1800  revolutions  per  hour  as 
compared  to  a  worm  speed  of  24  revolutions  per  hour  as 
secured  in  registers  in  which  the  worm  is  placed  back  in  the 
gearing. 

The  use  of  a  worm  on  the  disk  shaft  also  introduces  friction 
due  to  the  lifting  or  pulling  action  of  the  disk  under  load  con¬ 
ditions.  This  action  has  a  tendency  to  bind  the  worm  against 
the  teeth  of  the  first  wheel  and  this  binding  necessarily 
introduces  friction.  The  use  of  a  shaft  pinion  as  found  in  the 
later  meter  designs  eliminates  excessive  friction  at  this  point. 

The  older  form  meter  registers  employed  brass  shafts  rest¬ 
ing  in  brass  bearings,  primarily  for  the  reason  that  brass  is 
more  cheaply  and  easily  machined  than  steel.  However,  it  is 
well  known  that  bearings  composed  of  "like”  metals  are  not 
so  efficient  as  those  employing  unlike  metals,  so  that  registers 
employing  “brass  to  brass”  bearings  cannot  have  so  low  a 
friction  coefficient  as  the  modern  register  employing  polished 


FIG.  3. — VIEW  OF  INTERIOR  OF  METER. 


"steel  to  brass”  and  when  possible  this  form  of  bearing  should 
be  employed  so  as  to  eliminate  the  friction  element  to  as  great 
a  degree  as  possible. 

A  source  of  friction  and  consequent  inaccuracy  in  induction 
meters  has  been  gradual  corrosion  of  the  brass  plates  and 
shafts  of  the  registering  mechanism.  This  corrosion  (common 
to  ordinary  brass)  is  not  apparent  at  first  and  only  appears 
after  considerable  time,  but  is  objectionable  in  that  it  introduces 
additional  friction  by  its  “gumming”  action  and  cannot  help 
but  have  a  detrimental  effect  on  the  meter’s  accuracy. 

This  tendency  to  corrosion  can  be  entirely  eliminated  by 
gold-plating  the  various  surfaces  so  that  corrosion  will  not 
appear  and  the  regisiters  after  years  of  service  will  not  be 
affected.  This  tendency  to  corrosion  in  many  registers  can  be 
noted  by  securing  an  old  type  untreated  register  and  noting 
the  discoloration. 

While  friction  at  the  top  bearing  is  comparatively  slight  and 
of  little  importance,  yet  it  is  desirable  to  render  its  friction 
value  as  sutall  as  possible.  The  older  forms  of  induction  meters 
employed  a  top  bearing  consisting  of  a  drilled  brass  plug 
which  formed  a  steady  bearing  for  a  small  projection  turned 
on  the  shaft  end. 

A  preferable  form  of  bearing  is  shown  in  Fig.  2,  in  which 
the  bearing  pin  is  fastened  to  a  removable  screw  and  the  top 
of  the  meter  shaft  is  drilled  and  bushed.  At  the  bottom  of 
the  hole  in  the  shaft  is  placed  a  small  felt  disk  saturated  with 


FIGS.  2  AND  3.— CLIP  AND  MARLIN  CABLE  HANGERS. 


FIG.  I. — EXTENDED  TERMINAL  FUSE. 
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Terminal  Fuses  and  Cable  Fastenings. 


light  load  adjustment  is  shown  in  Fig.  3.  It  will  be  noted  that 
in  the  air  gaps  FF  of  the  shunt  circuit  are  located  two  ad-  ' 
justable  short  circuited  copper  loops  DD'  and  it  is  by  these  , 
loops  that  adjustment  for  friction  at  light  load  is  effected. 

With  potential  alone  on  the  meter  the  action  obtained  by  use 
of  these  loops  is  as  follows : 

First.  Assuming  the  loops  are  absent  it  will  be  seen  that 
the  gaps  FF  being  fixed  and  equal  in  dimensions  insure  a ' 
balanced  magnetic  circuit. 

Second..  Introducing  a  closed  loop  in  one  air  gap  would 
by  the  reaction  of  its  induced  circuits  on  the  flux  of  the 
electromagnet  cause  a  slight  unbalancing,  tending  to  cause 
rotation  of  the  disk. 

Third.  Placing  of  a  similar  loop  in  the  opposite  air  gap 
would  by  its  counter  unbalancing  effect  tend  to  neutralize  the 
effect  of  the  first  loop  and  by  bringing  both  loops  to  the  same 
relative  positions  in  the  gaps,  the  original  magnetic  balance 
could  be  re-established. 

Fourth.  One  loop  is  novy  fixed  in  position  by  means  of  its 
binding  screws  and  the  other  loop  adjusted  until  the  resultant 
tmbalancing  produces  a  sufficient  torque  to  overcome  the  static 


tension,  will  fit  a  wide  range  of  bases.  This  terminal  is 
scored  at  different  standard  lengths,  and  may  be  cut  off  at 
any  desired  point  with  pliers  or  hacksaw.  The  fuses  are  made 
from  3  to  500  amperes,  250  volts,  and  3  to  300  amperes,  600 
volts. 

A  cable  clip,  known  as  the  “Boston”  cable  clip,  is  shown  in 
Fig.  2.  The  clip  is  of  two-piece  construction,  and  easily  ad- 


watch  oil  and  as  the  bearing  pin  just  touches  this  felt,  a  thin 
film  of  oil  is  drawn  up  between  bushing  and  pin  resulting  in 
perfect  lubrication  and  necessarily  low  friction. 

It  is  easily  apparent  that  however  good  a  design  may  be  a 
certain  amount  of  initial  friction  is  unavoidable  and  means 
must  be  provided  to  compensate  this  quantity. 

With  a  given  weight  and  bearing  construction  the  initial 
static  friction  of  a  meter  bearing  is  practically  fixed  in  value 
or  amount  and  its  effect  may  be  eliminated  by  applying  a 
constant  magnetic  force  in  the  direction  of  rotation.  It  is 
essential,  however,  that  this  force  be  independent  of  the  series 
field;  otherwise  it  will  be  a  variable  in  quantity,  as  the  strength 
of  the  series  field  varies  with  the  load. 

When  it  is  desired  to  ascertain  if  a  meter’s  light  load  ad¬ 
justment  is  affected  by  the  series  field  this  feature  may  be 
investigated  by  disconnecting  the  shunt  circuit  and  putting  full 
load  on  the  series  circuit.  If  the  light  load  adjustment  is 
properly  designed  the  meter  disk  will  not  revolve  or  “creep,” 
but  if  improperly  designed  rotation  will  take  place. 

\  new  and  improved  method  of  accomplishing  the  desired 


friction  of  the  moving  element  which  is  thus  poised  or  held  in  a  • 
position  ready  to  instantly  respond  to  any  magnetic  field  gener¬ 
ated  by  current  passing  through  the  series  coils. 

The  light  adjustment  has  no  appreciable  effect  on  the  full 
load  accuracy  and  also  has  no  effect  whatever  on  the  series 
coils. 

With  meters  employing  a  light  load  adjusting  device  located 
over  or  near  the  current  coils,  it  has  frequently  been  noted 
that  some  such  effect  is  present  and  as  previously  stated  it  can 
be  demonstrated  by  connecting  the  meter  in  circuit  with  the  po¬ 
tential  coil  connection  open.  Frequently  the  inter  ^action  between 
the  flux  of  the  current  coil  and  that  of  the  light  load  adjust¬ 
ing  device  is  sufficient  to  cause  the  disk  to  run  or  “creep”  on 
series  connection  alone. 

It  is  easily  apparent  that  all  meters  should  as  far  as  possible 
be  rendered  dust  and  moisture  proof  by  suitably  gasketing  the 
necessary  surfaces,  thus  excluding  all  foreign  material,  bugs, 
insects,  etc 

This  is  a  very  important  feature,  owing  to  the  fact  that  if 
the  construction  is  such  that  dust  or  insects  can  secure  entrance 
the  meter’s  accuracy  will  be  seriously  impaired. 

The  meter  to  which  this  article  refers  is  shown  complete  in 
Fig.  4,  and  in  detail  in  Fig.  3.  The  letters  on  the  latter  refer 
to  parts  as  follows:  A,  shunt  coil  mounted  on  iron  lamination, 
A' •,  BB,  series  coil  mounted  on  iron  lamination,  B’;  C,  cast- 
iron  supporting  frame;  D,  light  load  adjustment;  D',  balance 
loop  for  D ;  E,  permanent  magnets  mounted  on  support  F;  G, 
aluminum  disk  mounted  on  shaft  G' ;  H,  lower  jewel  screws;  I, 
upper  bearing;  J,  registering  mechanism;  K,  power  factor  and 
frequency  adjustment. 


To  reduce  greatly  the  number  of  different  sizes  and  makes 
of  fuses  that  has  heretofore  been  necessary  for  jobbers  to 
carry  in  stock,  the  Chase-Shawmut  Company  has  recently 
put  upon  the  market  the  “Shawmut”  extended  terminal  fuse, 
shown  in  Fig.  i,  a  device  which,  by  means  of  a  copper  ex- 


FIG.  4. — FRONT  VIEW  OF  COMPLETE  METER. 


justed  by  hand  to  different  sizes  of  cable.  The  hooks  are  made 
in  two  sizes,  one  for  %-m.  and  the  other  for  }4-in.  messenger 
wire.  Fig.  3  shows  the  “Shawmut”  marlin  cable  hanger,  de¬ 
signed  for  hanging  aerial  cables  in  cases  where  first  cost  must 
be  kept  at  a  minimum. 
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Portable  Sub-Station. 

An  interesting  feature  of  the  new  equipment  being  installed 
by  the  Los  Angeles  Pacific  Company  is  a  portable  sub-station 
designed  by  Mr.  C.  M.  Warnecke,  chief  electrician  of  the  Los 
Angeles  Pacific  Company.  This  sub-station,  which  resembles 


FIG.  I. — OIL  SWITCH  FOR  22,000  VOLTS. 

a  heavy  freight  car  in  general  appearance,  is  30  ft.  long  by  8 
ft.  wide  and  the  total  weight  of  the  same,  including  apparatus, 
is  100,000  lbs.  It  is  built  up  in  sections  so  as  to  permit  the 
removal  of  any  piece  of  the  apparatus  without  disturbing  the 
remainder  of  the  structure.  The  limited  space  available  re¬ 
quired  a  very  compact  organization  of  the  apparatus.  For  con¬ 
trolling  the  high-tension  line,  a  Hartman  type  C,  loo-ampere, 
22,ooo-volt,  automatic  oil  switch  was  installed.  This  switch, 
which  is  shown  in  Fig.  i,  is  of  the  wall-mounting  type  and  is 
controlled  by  means  of  .25-in.  steel  tiller  rope  running  over 
pulleys  to  the  operating  handle  shown  on  the  right-hand  side 
of  Fig.  2.  The  switch  is  entirely  self-contained,  the  series 


FIG.  2. — HANDLE  OF  OIL  SWITCH  AT  RIGHT  OF  TRANSFORMER. 

transformers  for  operating  the  overload  coil  being  mounted 
on  the  supporting  frame  with  the  switch  cells.  This  makes  a 
very  compact  layout,  and  one  which  is  easy  to  install. 

In  addition  to  the  apparatus  just  described  the  sub-station 
contains  a  400-kw,  550  to  600- volt,  415  r.  p.  m.  induction  motor 
generator  and  three  150-kw,  1500  to  2400-volt,  one-phase  trans¬ 


formers.  This  equipment  enables  the  Los  Angeles  Pacific  Com¬ 
pany  to  deliver  1200  amperes  at  550  volts  as  a  booster  at  any 
point  along  the  lint.  Hartman  oil  switches,  furnished  by  B.  F. 
Kierulff,  Jr.,  &  Co.,  of  Los  Angeles,  the  Pacific  Coast  agents 
of  the  Hartman  Circuit  Breaker  Company,  are  being  used 
throughout  the  system  of  Los  Angeles  Pacific  Company. 

Exhibits  at  Convention  of  Railway  Telegraph 
Superintendents. 

There  was  a  large  attendance  of  supply  men  at  the  convention 
of  railway  telegraph  superintendents  held  at  Atlantic  City  last 
week.  Several  concerns  made  extensive  exhibits  of  their  ap¬ 
paratus. 

Mr.  R.  D.  Brixey  represented  the  Kerite  interests. 

The  Safety  Insulated  Wire  &  Cable  Company  was  repre¬ 
sented  by  Mr.  A.  P.  Eckert. 

Mr.  J.  J.  Ghegan,  of  J.  H.  Bunnell  &  Co.,  New  York,  dis¬ 
tributed  as  souvenirs  money  purses  to  the  ladies  and  leather 
bill  wallets  to  the  gentlemen. 

The  National  Telegraphone  Company,  of  Rochester,  N.  Y., 
had  on  exhibition  samples  of  its  standard  wall  and  desk  type 
composite  sets  and  portable  composite  sets  for  the  use  of 
repairmen.  The  exhibit  was  in  charge  of  Mr.  J.  G.  Mitchell. 

The  Leeds  &  Northrop  Company,  Philadelphia,  had  on 
exhibition  a  Decade  testing  set  and  literature  was  distributed 
describing  this  instrument  and  the  new  shop  and  laboratorj' 
of  the  company.  Mr.  Julius  Bernstein  represented  the  company 
at  the  convention. 

The  Railroad  Supply  Company,  of  Chicago,  exhibited  sev¬ 
eral  of  its  style  812  arresters  connected  up  with  relays  and 
batteries,  forming  a  closed  circuit.  High  static  discharges  were 
allowed  to  enter  the  lines  and  the  lightning  arresters  showed 
this  high  voltage  current  going  to  “ground,”  rather  than  enter 
the  relays.  Mr.  E.  W.  Vogel  looked  after  the  interests  of  the 
company. 

The  Sandwich  Electric  Company,  of  Sandwich,  Ill.,  had 
an  operative  exhibit  of  its  improved  system  of  telegraphy  in 
addition  to  the  various  types  of  its  telegraphone.  The  chief 
object  of  its  new  system  is  to  obtain  an  additional  Morse 
circuit  from  a  way  wire.  The  telegraphone  was  also  shown  in 
practical  operation.  The  company  was  represented  by  Messrs. 
H.  O.  Rugh,  E.  C.  Hennis  and  Louis  Casper. 

The  North  Electric  Company,  of  Cleveland,  Ohio,  had  on 
exhibition  a  fifty-line  magpieto  switchboard  equipped  with  forty 
locking  visual  signals  and  ten  standard  drops.  A  standard 
five-bar  bridging  compact  type  wall  telephone,  standard  five- 
bar  bridging  desk  telephone,  lineman’s  test  set,  ten  and  twenty¬ 
line  iron  frame  switchboards  for  small  exchanges  and  samples 
of  standard  parts  of  requirement  were  also  shown.  The  exhibit 
was  in  charge  of  Mr.  Jay  G.  Mitchell,  engineer  of  the  company. 

The  United  States  Electric  Company,  New  York  City, 
gave  an  exhibition  of  the  Gill  selector  device  showing  its  appli¬ 
cation  in  actual  operation.  In  connection  with  the  selector,  Mr 
Gill  has  perfected  an  “answer-back,”  which  was  also  shown  in 
operation.  Models  of  the  semaphore  device  were  also  shown. 
The  semaphores  are  equipped  with  the  “answer-back.”  The 
company  was  represented  by  Mr.  Edwin  R.  Gill,  Mr.  Howard 
E.  Merrall,  general  manager;  Mr.  Harrison  Osborne,  secretary, 
and  Mr.  W.  H.  Merrill,  installation  chief. 

The  Western  Electric  Company  exhibited  its  line  of  tele¬ 
phone  and  telegraph  apparatus.  The  apparatus  for  compositing 
telegraph  lines  consisted  of  wall  and  portable  station  sets  and 
the  necessary  condensers  and  resistances,  and  terminal  differen¬ 
tiators  for  the  equipment  of  intermediate  and  terminal  tele¬ 
graph  stations  were  on  exhibition.  Magpieto  sets,  equipped 
with  2500-ohm  ringers  and  5-bar  generators  of  improved  desig^n. 
together  with  a  folding  desk  transmitter  arm  of  neat  and  sub¬ 
stantial  design,  were  also  shown,  as  well  as  a  full  line  of 
standard  Western  Union  type  telegraph  apparatus,  for  simple 
and  quadruplex  circuits.  The  company  was  represented  by 
Mr.  W.  E.  Harkness. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— For  the  first  time  in  several 
months  seasonable  weather  conditions  were  reported,  and  all 
branches  of  business  responded  at  once  to  the  stimulus.  Crop 
prospects  have  improved  greatly,  although  there  still  remains 
much  lost  ground  to  be  regained.  With  scarcely  an  exception, 
the  week’s  new's  was  encouraging,  especially  from  the  West. 
Confidence  grows  with  the  crops  and  orders  come  forward  to 
the  leading  centers  for  large  fall  and  winter  shipments  of  all 
classes  of  merchandise.  Most  manufacturers  are  fully  occu¬ 
pied  on  old  contracts  and  there  is  little  prospect  of  much  idle 
machinery  in  the  near  future  except  on  account  of  the  cus¬ 
tomary  midsummer  repairs  and  inventories.  Foreigpi  com¬ 
merce  in  May  exceeded  that  in  the  corresponding  month  in 
any  previous  year,  imports  gaining  $22,000,000  and  exports 
$4,000,000  as  compared  with  last  year’s  figures.  For  the  latest 
week  at  the  port  of  New  York  alone  exports  gained  $1,822,710, 
but  imports  decreased  $1,480,996.  Railway  gross  earnings  still 
show  increases  over  the  figures  for  last  year,  but  operating 
expenses  are  expanding  heavily.  Net  earnings  for  April  re¬ 
flected  an  increase  of  over  25  per  cent.,  but  the  contrast  is 
with  a  period  in  1906  when  the  strike  of  the  coal  miners  tem¬ 
porarily  curtailed  the  income-producing  power  of  many  rail¬ 
ways.  Iron  production  and  consumption  is  at  a  record  rate 
and  finished  products  are  very  active,  but  the  cruder  forms 
note  ease,  and  pig  iron  and  billets  are  slightly  lower,  especially 
for  distant  deliveries.  Demand  for  steel  rails  for  delivery  in 
1908  is  only  fair.  Business  in  structural  material  is  rather 
good.  Independent  mills  are  making  better  deliveries  of  plates. 
In  the  lighter  lines  demand  is  well  maintained.  Copper  con¬ 
tinues  to  recede,  and  even  lower  prices  are  looked  for  in  some 
quarters.  Consumers  are  buying  for  immediate  needs  only, 
and  it  is  understood  that  they  experience  no  difficulty  in  getting 
supplies.  Bradstreet’s  reports  165  business  failures  during  the 
week  ending  June  20,  against  161  in  the  previous  week  and  173 
in  the  corresponding  week  last  year. 

PLANT  FOR  MANITOBA. — Sealed  tenders  on  prescribed 
forms,  addressed  to  the  Chairman  of  the  Board  of  Control, 
Winnipeg,  and  marked  on  the  envelope,  “Point  du  Bois  Hydro 
Electric  Development,  tender  for . ”  (here  add  the  par¬ 

ticular  item  or  items  below)  will  be  received  until  noon,  Sept. 
3,  for  the  following  works  and  materials  in  connection  with  the 
$3,500,000  electric  power  plant  to  be  built  by  the  city.  Plans, 
specifications,  etc.,  may  be  seen  at  the  office  of  the  power 
engineer,  Carnegie  Building,  Winnipeg.  Individual  tenders 
will  be  received  for  the  following:  (3)  telephone  system  from 
the  plant  to  the  city,  75  miles;  (4)  general  works  at  Point  du 
Bois;  (5)  4000-hp  turbines,  five;  (6)  450-hp  turbines,  two;  (7) 
3000-kw  generators,  five;  (8)  250-kw  generators,  two;  (9) 
induction  motor,  one;  (10)  set-up  transformers,  five;  (ii) 
generating  station,  switching  and  accessory  apparatus;  (12) 
generating  system,  light,  heat  and  power  systems;  (13)  gen¬ 
erating  system,  oil  and  air  systems;  (14)  erection  of  transmis¬ 
sion  system,  75  miles;  (15)  steel  towers;  (16)  high  tension 
insulators;  (17)  electric  transmission  cable;  (18)  terminal 
station;  (19)  step  down  transformers,  five;  (21)  terminal  sta¬ 
tion,  light  heat  and  power  systems;  (20)  terminal  station, 
switching  and  accessory  apparatus ;  (22)  terminal  station,  oil 
and  air  systems;  (24)  testing  transformers  and  apparatus; 
(25)  electric  traveling  cranes,  three;  (26)  turbine  generators, 
seven ;  (27)  auxiliary  apparatus,  (28)  repair  shops.  An  alter¬ 
native  lump  sum  will  be  received  for  the  entire  work,  including 
all  the  above  mentioned  items  together  with  the  additional 
work  and  equipment  necessary  to  install  a  complete  working 
plant.  As  a  further  alternative  tenderers  may  group  together 
one  or  more  of  the  above  items  providing  that  they  also  ten¬ 
dered  for  the  individual  items  of  such  group.  M.  Peterson  is 
secretary  ot  the  board  of  control  and  Cecil  B.  Smith,  civic 
power  expert. 

THE  GENERAL  OUTLOOK. — In  a  very  able  and  interest¬ 
ing  address  on  the  trade  and  financial  outlook  to  the  Virginia 


bankers  at  Jamestown,  recently,  Mr.  Frank  A.  Vanderlip,  of  the 
National  City  Bank,  New  York,  .said:  “Industry  as  yet  has 
shown  only  scant  signs  here  and  there  of  declining  activity. 
The  crop  outlook  is  not  altogether  satisfactory,  but  considering 
the  advanced  prices  and  the  great  stores  left  over  from  other 
harvests,  there  is  nothing  in  that  situation  to  bring  real  disaster. 
The  mercantile  situation  seems  healthy.  Labor  is  still  fully 
employed  at  the  highest  rate  of  wages  ever  paid.  The  banking 
position  is  sound.  But  in  spite  of  all  this,  nearly  all  experi¬ 
enced  business  men  are  of  the  opinion  that  we  are  facing  a 
practically  certain  recession  in  trade,  that  we  have  ahead  of  us 
a  period  of  smaller  industrial  totals.”  Will  this  reaction  be  a 
slight  affair,  or  will  it  be  a  severe  and  violent  industrial  de¬ 
cline?  To  this  question,  which  is  perhaps  the  most  pressing 
financial  question  of  the  hour  Mr.  Vanderlip  thus  replied:  “I 
believe  the  answer  to  that  lies  wholly  in  the  public  mind  and 
temper.”  The  moment  that  investors  are  convinced  that  the 
railw'ay  regulation  problem  is  to  be  calmly  and  dispassionately 
approached,  the  address  concluded,  “we  will  resume  the  road 
toward  further  prosperity.”  If  passion  and  socialistic  theories 
prevail,  “it  is  possible  that  the  whole  business  structure  may  be 
facing  a  danger,  the  proportion  of  which  will  be  measured  by 
the  same  vast  figures  as  have  been  the  totals  that  have  marked 
the  extent  of  our  prosperity.” 

STEAM  TURBINE  ORDER.— The  Terry  Steam  Turbine 
Co.,  of  Hartford,  Conn.,  has  secured  an  order  for  eight  300-hp 
steam  turbines  for  the  new  Waterside  plant  of  the  New  York 
Edison  Company,  Thirty-Ninth  Street  and  First  Avenue,  New 
York  City.  These  turbines  are  to  be  used  direct-connected  to 
centrifugal  pumps  and  are  for  boiler  feed  purposes.  The 
capacity  of  each  turbine  pump  unit  will  be  looo  gallons  per 
minute,  against  a  pressure  of  300  pounds.  As  some  pump 
manufacturers  have  claimed  that  centrifugal  pumps  were  not 
suitable  for  boiler  feed  purposes,  the  New  York  Edison  Com¬ 
pany  did  not  place  the  order  until  after  it  had  used  three  of 
the  Terry  turbines  for  this  purpose  for  a  year. 

DEVELOPMENT  IN  MONTANA.— Senator  W.  A.  Clark, 
owner  of  the  Missoula  Light  &  Water  Company,  visited  Mis¬ 
soula  on  Tuesday,  June  4.  While  there  Mr.  Clark  took  a  hun¬ 
dred-mile  automobile  ride  up  and  down  the  famous  Bitter  Root 
Valley.  It  is  proposed  to  build  an  electric  railway  from  Mis¬ 
soula  to  Hamilton,  a  distance  of  fifty  miles,  and  also  to  Bonner 
from  Missoula,  a  distance  of  ten  miles.  Senator  Clark  ex¬ 
pressed  himself  as  being  well  pleased  with  the  future  of  West¬ 
ern  Montana  and  said  that  if  proper  franchises  can  be  secured 
he  will  commence  this  construction  work  immediately. 

THE  EAST  LIBERTY  ENGINEERING  COMPANY  of 
Pittsburg,  Pa.,  has  been  organized  by  W.  J.  Snyder,  C.  W. 
Ward  and  R.  H.  Roughen.  The  company  purposA  Jo  do 
consulting  engineering  work  and  make  a  specialty  of  meter 
testing,  repairing,  and  calibrating.  The  East  Liberty  Company 
has  been  retained  by  the  South  Side  Electric  Company  as  con¬ 
sulting  engineer.  It  is  reconstructing  the  overhead  lines  and 
building  an  addition  to  its  switch-board.  Its  offices  are  at  328 
North  Negley  Avenue,  Pittsburg. 

CATALOGUES  FOR  CARNEGIE  SCHOOLS.— The  De¬ 
partment  of  Mechanical  Engineering  Practice  of  the  Carnegie 
Technical  Schools  is  starting  a  catalogue  file  and  requests 
manufacturers  of  machinery  to  send  their  catalogues  in  care  of 
Prof.  Trinks,  Carnegie  Technical  Schools,  Pittsburg,  Pa. 
Complete  information  is  desired  on  all  lines  of  mechanical 
work  from  boilers  and  engines  to  automatic  and  special  ma¬ 
chinery. 

MAGNETITE  ARCS.— The  Nashville  (Tenn.)  Railway  & 
Light  Company  is  installing  two  circuits  of  luminous  magnetite 
arc  lamps  in  a  local  steam'  railroad  yard.  Electrical  energy 
will  be  furnished  to  the  lamps  through  two  fifty-light  constant 
current  transformers  'and  mercury  rectifiers. 

CATALOGUES  WANTED.— The  Ely  Light  &  Power  Com¬ 
pany,  Ely,  Nev.,  would  like  to  receive  copies  of  bulletins,  cata¬ 
logues,  price  lists  and  discount  sheets  from  the  various  manu¬ 
facturers  of  electrical  and  kindred  supplies. 
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LONG  SAULT  POWER.— The  Long  Sault  Development 
Company,  which  received  a  charter  from  the  New  York  Legis¬ 
lature  at  its  present  session  in  a  bill  introduced  by  Senator 
O’Neil  and  signed  by  the  Governor  for  a  certain  annual  com¬ 
pensation  to  the  State,  has  filed  acceptance  of  the  charter  with 
the  Secretary  of  State.  The  company  has  been  authorized  to 
develop  electrical  power  on  the  St.  Lawrence  River  at  Long 
Sault  Island.  The  company  has  a  capital  of  $1,000,000. 

ORDERS  FOR  GENERATING  SETS.— Among  recent 
orders  for  generating  sets  placed  with  the  B.  F.  Sturtevant 
Company,  of  Boston,  Mass.,  are  the  following:  American  Can 
Company,  Indianapolis,  Ind. ;  Brighton  Realty  Company,  Long 
Branch,  N\  J.,  and  Lake  Superior  Iron  &  Chemical  Company, 
Marquette,  Mich. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— Business  on  the  stock 
exchange  was  very  light  and  there  was  a  tendency  in  prices  to 
recede.  Higher  money  market  rates  and  the  uncertainty  of 
the  European  financial  and  political  outlook,  together  with  the 
indifference  of  the  investing  public  toward  securities,  exercised 
a  very  restrictive  influence,  in  spite  of  the  improved  crop  out¬ 
look  and  the  continuance  of  fairly  good  railroad  traffic  and 
general  business.  The  money  market  was  affected  by  the 
preparations  to  repay  $30,000,000  of  government  deposits  by  the 
national  banks,  which,  coming  as  it  does  with  the  large  July 
I  disbursements  in  the  shape  of  interest  and  dividend  pay¬ 
ments,  contributed  to  create  a  hardening  tendency  in  rates 
for  both  time  and  call  loans.  In  the  early  part  of  the  week 
Union  Pacific  and  Reading,  which  figured  as  the  only  objects 
of  any  activity,  recovered  on  buying  by  the  shorts.  Later  on, 
however,  Reading  developed  weakness  on  the  fact  that  no  in¬ 
crease  was  made  in  the  Jersey  Central  dividend  rate,  and  also 
on  the  announcement  that  there  would  be  no  increase  in  the 
4  per  cent  dividends  now  paid  on  Reading  common.  Amal¬ 
gamated  Copper  was  rather  unsteady  and  variable  on  state¬ 
ments  that  some  of  the  largest  consumers  of  copper  are  mak¬ 
ing  representations  to  the  principal  producers  of  the  metal 
with  a  view  to  securing  concessions  in  respect  to  the  price 
they  are  to  pay  for  the  season’s  supply  of  their  raw  material, 
and  the  probability  that  an  agreement  will  be  reached  whereby 
a  lower  price  for  the  metal  will  be  formally  established.  One 
of  the  incidents  of  the  week  was  the  announcement  that  the 
Chesapeake  &  Ohio  management  seeks  authority  to  create  a 
new  $26,000,000  bond  issue,  although  it  is  stated  that  it  is  only 
intended  to  issue  about  $6,000,000  of  new  securities  at  this  time. 
Electric  stocks  were  firm  with  an  advancing  tendency.  In 
general  these  securities  closed  the  week  with  slight  advances. 
The  curb  market  was  quiet  and  there  was  little  change  in 
prices.  Following  are  the  closing  quotations  of  June  25 : 


June 

AlHs-Chalmers  Co . 

Allis-Chalmers  Co.  pfd.. 

Am.  Dist.  Tel . 

Americtn^  Locomotive... 
Amer.  'Locomotive  pfd.. 
American  Tel.  &  Cable.. 
American  Tel.  &  Tel.... 
Brooklyn  Rapid  Transit. 

Electric  Boat  . 

Electric  Boat  pfd . 

Electric  Vehicle  . 

Electric  Vehicle  pfd . 


NEW  YORK. 

18  June  25  June  18  June  25 

9^4  9%  General  Electric  . 137  138 

27%  28  Hudson  River  Tel . —  — 

—  —  Interborough  Met.  com..  16  16V4, 

•  56^  58  Interborough  Met.  pfd...  44V4  47 

103  103  Mackay  Cos . —  — 

•  75  75  Mackay  Cos  pfd . —  — 

—  —  Marconi  Tel . —  — 

52%  55%  Metropolitan  St.  Ry . —  — 

33  33  N.  Y.  &  N.  J.  Tel . —  — 

80  80  Western  Union  Tel . 79  79% 

—  —  Westinghouse  com . 142  143% 

—  —  Westinghouse  pfd . —  — 

BOSTON. 


June  18  June  25  June  18  June  25 

American  Tel.  &  Tel....  104%  105  Mass.  Elec.  Ry.  pfd . —  S7 

Cumberland  Telephone..  —  103%  Mexican  Telephone .  2  *2% 

Edison  Elec.  Ilium . 206  205  New  England  Telep. .  112  *110 

General  Electric  . 130  130  Western  Tel.  &  Tel . —  5 

Mass.  Elec.  Ry .  15  16%  West.  Tel.  &  Tel.  pfd...  —  *70 

PHILADELPHIA. 

June  18  June  25  June  18  June  25 

American  Railways .  48  48  Phila.  Electric  .  8  8 

Elec.  Co.  of  America -  9%  9%  Phila.  Rapid  Transit . 23*4  23% 

Elec.  Storage  Battery _ 48  48%  Phila.  Traction  . 92%  — 

Elec.  Stor.  mttery  pfd...  —  — 

CHICAGO. 


June  18  June  25 


Chicago  City  Ry . 150  150 

Chicago  Edison  . —  140 

Chicago  Subw^  . 23  24 

Chicago  Tel.  Co . 120  — 


Metropolitan  Elec.  com.  20  23 

•-■Vsked. 


June  18  June  25 

National  Carbon  . 

..  71 

73 

National  Carbon  pfd.. 

..1X0 

Union  Traction  . 

. ,  — 

3% 

Union  Traction  pfd.... 

..  — 

17% 

DIVIDENDS. — Directors  of  the  Hudson  River  Telephone 
Company  have  declared  the  regular  quarterly  dividend  of  i  per 
cent.  Directors  of  the  Home  Telephone  Company,  Albany,  N. 


Y.,  have  declared  the  regular  quarterly  dividend  of  i  per  cent. 
Directors  of  the  Consolidated  Car  Heating  Company  have 
declared  the  regular  semi-annual  dividend  of  per  cent. 
Directors  of  the  St.  Joseph  Railway,  Light,  Heat  &  Power  Com¬ 
pany  have  declared  the  regular  quarterly  dividend  of  iJ4  per 
cent  on  the  preferred  stock,  payable  July  i.  Directors  of  the 
Duluth  Edison  Electric  Company  have  declared  a  regular  quar¬ 
terly  dividend  of  per  cent  on  the  preferred  stock,  payable 
July  I.  Directors  of  the  Garvin  Machine  Company  have  de¬ 
clared  the  regular  semi-annual  dividend  of  3I/2  per  cent  on  the 
preferred  stock,  payable  July  i.  Directors  of  the  Aurora,  Elgin 
&  Chicago  Railroad  have  declared  the  regular  quarterly  dividend 
of  per  cent,  payable  July  i.  Directors  of  the  American 
Cities  Railway  &  Light  Company  have  declared  the  regular 
quarterly  dividend  of  per  cent  on  the  preferred  stock,  pay¬ 
able  July  1.  The  Tri-City  Railway  &  Light  Company  has  de¬ 
clared  a  dividend  of  per  cent  on  the  preferred  stock,  pay¬ 
able  July  I.  Directors  of  Manning,  Maxwell  &  Moore,  Inc., 
have  declared  the  regular  quarterly  dividend  of  per  cent. 
Directors  of  the  Westinghouse  Electric  Manufacturing  Company 
have  declared  the  regular  quarterly  dividend  of  2j4  per  cent  on 
the  preferred  stock  and  the  assenting  and  non-assenting  stocks, 
payable  July  10.  Directors  of  the  New  York  Air  Brake  Com¬ 
pany  have  declared  the  regular  quarterly  dividend  of  2  per  cent 
upon  the  capital  stock,  payable  July  22.  Directors  of  the 
Electric  Storage  Battery  Company  have  declared  the  regular 
dividends  of  iJ4  per  cent  upon  the  common  and  per  cent 
on  the  preferred  stocks,  payable  July  i.  The  Washington 
Water  Power  Company  has  declared  a  quarterly  dividend  of 
per  cent,  payable  July  i. 

BELL  TELEPHONE  FINANCING.— A  stockholder  of  the 
American  Telephone  &  Telegraph  Company  wrote  to  President 
Vail  some  weeks  ago  concerning  the  future  financing  of  the 
company,  and  has  just  received  the  following  data:  “Revised 
estimates  have  been  obtained  from  all  the  companies  compris¬ 
ing  the  so-called  Bell  system,  based  on  the  necessary  require¬ 
ments  for  the  current  year.  These  estimates  cover  all  the  work 
necessary  in  the  way  of  extensions  and  increase  in  subscribers’ 
stations  for  a  healthy  and  continued  growth  in  expansion,  meet¬ 
ing  all  reasonable  demands.  The  existing  liabilities  and  re¬ 
sources  have  also  been  considered,  and  the  demands  on  the 
American  Telephone  &  Telegraph  Company  determined.  Al¬ 
lotments  for  expenditures  for  the  companies  have  been  agreed 
upon  for  the  year,  based  upon  the  estimates  and  resources  above 
named.  It  is  now  safe  to  state  that,  after  providing  for  all  the 
existing  and  anticipated  demands  for  the  current  year,  the 
American  Telephone  &  Telegraph  Company  will  commence  the 
year  1908  with  no  floating  indebtedness  and  with  a  very  sub¬ 
stantial  cash  balance.  This  does  not  in  any  way  take  into  ac¬ 
count  the  money  received  for  the  share  capital  of  the  American 
Telephone  &  Telegraph  Company,  now  being  issued,  which  will, 
under  normal  conditions,  make  it  possible  for  the  company  to 
go  through  to  Jan.  i,  1909,  without  further  financing  of  any 
kind.”  The  indications  are  that  the  new  issue  of  $22,000,000 
American  Telephone  &  Telegraph  Company  shares  will  be  sub¬ 
scribed  for  directly  by  the  stockholders  with  a  much  smaller 
transference  of  rights  than  w^s  expected.  Brokers  report  that, 
strange  as  it  may  appear,  there  is  a  short  interest  in  the  rights. 

LOCKPORT  CONSOLIDATION.— Advices  from  Albany, 
N.  Y.,  of  June  19  say:  “ITie  application  of  the  proposed  Lock- 
port  Light,  Heat  &  Power  Company  for  authority  to  begin 
business  and  to  issue  $600,000  stock  and  $600,000  bonds  and  ab¬ 
sorb  the  Lockport  Gas  &  Electric  Light  Company  and  the 
Economy  Light,  Fuel  &  Power  Company,  was  put  over  to-day 
by  the  State  Gas  Commission  to  go  upon  the  calendar  of  the 
new  Public  Utilities  Commission  when  it  assumes  office  as  the 
successor  of  the  Gas  Commission  on  July  i.  When  the  case 
was  called  for  hearing  to-day  W.  S.  Beekman  and  ex-Senator 
Clarence  Lexow,  of  New  York,  appeared  for  the  new  company, 
and  Deputy  Attornev-General  William  A.  DeFord  was  present 
to  represent  the  Attorney-General,  whose  aid  had  been  invoked 
by  the  city  authorities  of  Lockport  to  prevent  the  new  com¬ 
pany  creating  a  monopoly  of  lighting  concerns  in  that  city. 
Mayor  William  H.  Baker,  with  an  attorney  and  two  of  the 
Lockport  aldermen,  were  also  present  to  oppose  the  applica¬ 
tion.  The  city  authorities  convinced  the  commission  that  their 
opposition  was  sincere,  although  ex-Senator  Lexow  declared 
with  some  heat  that  if  he  owned  the  plants  in  Lockport  and  the 
compnission  refused  to  give  consent  applied  for  in  this  case,  he 
would  dismantle  the  properties.” 
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Construction  News, 


ATHENS,  ALA. — Plans  are  being  prepared  to  double  the  capacity  of 
the  municipal  electric  light  plant. 

BIRMINGHAM,  ALA. — The  stockholders  of  the  Birmingham  Rail¬ 
way,  Light  &  Power  Company  have  ratified  the  action  of  the  directors 
in  calling  for  an  issue  of  $35,000,000  in  bonds  for  the  retirement  of  out¬ 
standing  bonds  and  securing  funds  for  extensive  developments.  Among 
the  improvements  contemplated  is  the  construction  of  a  new  power 
plant  at  North  Birmingham  at  a  cost  of  $1,500,000. 

FLORENCE,  ALA. — The  Sheffield  Company  is  contemplating  ex¬ 
tending  its  railway  from  Florence  to  East  Florence  to  take  in  the  manu¬ 
facturing  district.  J.  VV.  Worthington  is  vice-president  of  the  company. 

SCOTTSBORO,  ALA. — A  movement  is  on  foot  to  establish  an  electric 
light  plant  in  this  place. 

RUSSELLVILLE,  ARK. — The  ordinance  granting  the  Southern  En¬ 
gineering  &  Construction  Company,  of  Pine  Bluff,  permission  to  con¬ 
struct  and  operate  a  street  railway  and  eJectric  light  plant  has  been 
signed.  Work  on  the  construction  of  the  plant  will  commence  in  a 
few  weeks. 

ALAMEDA,  CAL — The  plans  of  the  municipality’s  electrical  com¬ 
mittee  call  for  the  construction  of  a  new  fireproof  building,  the  installing 
of  a  new  unit,  new  boiler,  and  the  extending  of  the  power  and  electric 
city  service.  The  estimated  cost  is  $58,000.  In  case  the  $58,000  Is 
allowed,  $18,000  will  be  expended  on  the  new  building,  $25,000  for  ttic 
new  unit,  $6,000  for  boiler,  $1,800  for  improvements  to  power  service,  and 
$1,500  for  improving  the  lighting  service. 

COLUSA,  CAL. — The  Board  of  Supervisors  of  Colusa  County  has 
granted  a  franchise  to  Charles  Glenn,  A.  S.  Lindstrom  and  C.  R. 
Wickes  to  erect  poles  and  wires  for  the  transmission  of  electricity  for 
light,  heat  and  power  along  the  county  roads. 

FRESNO,  CAL. — The  Fresno  Mutual  Electric  Light  Company  has  ap¬ 
plied  to  the  Board  of  Trustees  for  a  franchise  to  erect  and  maintain 
transmission  lines  and  conduits  for  the  distribution  of  electricity  on  cer¬ 
tain  streets  of  the  city  for  a  term  of  25  years.  Bids  for  the  above 
franchise  will  be  received  by  the  Board  of  Trustees  until  July  15. 

LOS  ANGELES,  CAL. — The  Board  of  Supervisors  has  granted  a 
franchise  to  the  South  Park  &  East  Side  Railroad  Company  to  construct 
and  operate  a  street  railway  from  the  east  boundary  of  the  city  to  the 
La  Mesa  Springs.  The  road  will  be  operated  by  electricity  or  gasoline 
motors. 

NAPA,  CAL. — As  the  second  step  toward  acquiring  rights  of  way 
for  an  electric  power  line  project,  Henry  Brown,  the  banker,  has  applied 
for  a  franchise  to  the  City  Trustees  of  the  town  of  Calistoga.  Mr. 
Brown,  representing  San  Francisco  capital  in  the  project,  has  secured  a 
right  of  way  over  the  principal  roads  of  this  county.  He  also  has  an 
application  pending  before  the  St.  Helena  Town  Trustees. 

SAN  DIEGO,  CAL. — E.  Bartlett  Webster  has  been  granted  a  fran¬ 
chise  by  the  City  Council  for  a  street  railway  system  in  this  city. 

SAN  FRANCISCO,  CAL. — It  is  announced  that  the  Peninsular  Rail¬ 
road  now  under  construction  between  this  city  and  San  Jose  will  be 
operated  by  electricity. 

SAN  MATEO,  CAL. — W.  J.  Martin,  representing  the  South  Francisco 
Power  Company,  has  applied  for  a  franchise  to  supply  electricity  for 
heat  and  power  throughout  the  first  township. 

TURLOCK,  CAL. — The  St.  Elmo  Construction  Company  has  applied 
to  the  Board  of  Supervisors  for  a  franchise  to  operate  an  electric  light 
plant.  The  company  has  commenced  work  on  the  construction  of  its 
plant,  and  at  first  will  furnish  electricity  for  commercial  and  residence 
lighting,  and  later  supply  the  town,  which  at  present  is  not  incorporated. 
Noble  D.  Powell,  of  Stockton,  will  have  charge  of  installing  the  plant. 

H.\RTFORD,  CONN. — The  State  lyegislature  has  passed  the  bill 
amending  the  charter  of  the  Glastonbury  Power  Company,  and  has  also 
adopted  the  amendment  providing  that  it  can  only  do  business  in  the 
territory  of  the  Hartford  Electric  Light  Company  by  contract  with  it. 

MYSTIC,  CONN. — The  Mystic  Power  Co‘mpany  has  commenced  work 
on  the  erection  of  its  transmission  line  from  Westerly  to  the  borough  of 
Stonington  and  the  villages  of  Mystic  and  Noank. 

NORWICH,  CONN. — Plans  for  the  centralization  of  a  power  gener¬ 
ating  plant  are  being  made  by  the  Consolidated  Street  Railway  Com¬ 
pany,  which  will  affect  eastern  Connecticut,  western  Rhode  Island  and 
southern  Massachusetts.  It  is  planned  to  ultimately  have  the  power 
for  operating  the  street  railways  controlled  by  the  corporation  in  this 
part  of  New  England  generated  in  Norwich.  The  first  step  in  connec¬ 
tion  with  the  scheme  is  the  laying  of  an  electric  cable  for  the  trans¬ 
mission  of  electricity  across  the  Thames  River  at  Thamesville,  to  con¬ 
nect  the  proposed  electric  line  between  Norwich  and  Central  Village. 
When  the  cable  is  laid  across  the  river  the  Webster  power  station  will 


be  connected  with  railways  at  Norwich,  New  London  and  W’illimantic, 
but  ultimately,  it  is  said,  the  entire  system  in  this  section  will  be  oper¬ 
ated  from  one  central  plant.  The  other  stations  will  be  maintained  to 
be  used  in  case  of  emergency. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  July  2, 
for  furnishing  naval  supplies  at  the  various  navy  yards  and  naval  stations 
as  follows:  Mare  Island  and  San  Francisco,  Cal.,  Schedule  2 — electrical 
wire,  etc.  Schedule  4 — electrical  wire  and  supplies,  arc  and  incandescent 
lamps,  etc.  Schedule  6 — steel  enameled  conduit,  electrical  supplies,  etc. 
Schedule  8 — copper  wire,  etc.  Puget  Sound,  Wash.,  schedule  2 — boilers, 
etc.  Schedule  3 — engine  lathe,  etc.  Newport,  R.  L,  schedule  21 — to 
furnish  two  motors  at  the  naval  torpedo  station.  Applications  for  pro¬ 
posals  should  designate  the  schedule  desired  by  number.  E.  B.  Rogers, 
paymaster  general,  U.  S.  N. 

ATLANTA,  GA. — The  Council  on  June  17  voted  to  adopt  the  report 
of  the  special  committee,  awarding  the  contract  for  lighting  the  city  for 
the  next  five  years  to  the  Georgia  Railway  &  Electric  Company.  The  cost 
of  lighting  the  city  has  been  reduced  more  than  20  per  cent.  The  con¬ 
tract  also  provides  for  a  reduction  in  the  price  of  electricity  to  private 
consumers.  The  maximum  rate  has  been  reduced  from  12  cents  to  10 
cents  per  kw-hour  for  lighting. 

BUFORD,  GA. — TTie  North  Georgia  Electric  Company  has  completed 
its  electric  system  in  Buford.  Many  manufacturing  enterprises  in  this 
town  will  use  electricity  for  operating  their  plants  and  many  of  the 
stores  and  residences  have  been  wired  for  electric  lamps.  Electric  energy 
for  operating  the  system  is  furnished  from  the  power  house  at  Chatta¬ 
hoochee  Park. 

COLUMBUS,  GA. — The  City  Council  on  June  18  passed  an  ordinance 
calling  for  an  election  on  Oct.  10,  to  vote  on  the  proposition  of  issuing 
$100,000  in  bonds,  for  the  construction  of  a  municipal  lighting  system. 

LEWISTON,  IDA. — The'  Oxborn  Electric  Company  is  driving  three 
tunnels  and  will  install  a  plant  to  develop  2500  horse-power  for  irrigation 
and  mining  work. 

MOSCOW,  IDA. — The  Idaho-Washington  Light  &  Power  Company,  of 
Moscow,  with  a  capital  of  $500,000,  succeeds  the  Moscow  Electric  Light 
&  Power  Company.  The  new  corporation  controls  1 1  power  plants  in  the 
two  states  named. 

ATWOOD,  ILL — The  citizens  are  considering  the  question  of  erect¬ 
ing  a  municipal  electric  light  plant. 

BATAVIA,  ILL. — ^The  City  Council  has  issued  orders  to  the  Chicago 
Telephone  Company  to  remove  its  poles  and  wires  within  30  days,  claim¬ 
ing  that  the  franchise  has  expired.  The  company  claims  it  has  a  per¬ 
petual  franchise. 

CHICAGO,  ILL. — The  Lindsay  Light  Company  has  increased  its 
capital  stock  from  $100,000  to  $200,000. 

CHICAGO,  ILL. — The  Chicago  City  Railway  Company  has  authorized 
a  bond  issue  of  $10,000,000,  the  proceeds  of  which  will  be  used  to  im¬ 
prove  the  company’s  lines  on  the  south  side  of  the  city. 

HAVANA,  ILL. — It  is  reported  that  an  electric  light  plant  will  soon 
be  established  in  this  to’wn.  E.  H.  Parker,  of  Kilbourne,  is  interested 
in  the  project. 

LEBANON,  ILL. — Bids  will  be  received  until  July  8  by  the  city  clerk, 
for  furnishing  an  engine  for  the  municipal  electric  light  plant.  Owen 
Ford,  710  Security  Building,  St.  Louis,  Mo.,  is  the  consulting  engineer. 

PARIS,  ILL. — The  Board  of  County  Supervisors  has  granted  the 
Charleston  &  Paris  Interurban  Company  a  franchise  for  a  street  rail¬ 
way. 

SPRINGFIELD,  ILL. — The  Supervisors  of  Sangamon  County  are  con¬ 
sidering  the  proposition  of  constructing  a  power  plant  to  furnish  elec¬ 
tricity  for  the  county  buildings. 

TAYLORVILLE,  ill — The  Springfield  &  Southeastern  Traction  Com¬ 
pany  has  awarded  the  contract  for  the  construction  of  an  electric  railway 
from  Pana  through  Taylorville  to  Springfield  to  J.  W.  Beardsly,  of 
Houston,  Tex. 

EVANSVILLE,  IND. — The  Evansville  &  Princeton  Traction  Company 
is  contemplating  extending  its  line  from  Princeton  to  Patoka. 

EVANSVILLE,  IND. — The  Evansville  &  Mount  Vernon  Traction 
Company  and  the  Evansville  &  Eastern  Traction  Company  have  been 
consolidated  under  the  name  of  the  Evansville  Railway  Company.  The 
capital  stock  of  the  new  company  will  be  $1,000,000  and  the  officers  are: 
W.  L  Sontag,  president;  C.  H.  Batton,  of  Cincinnati,  Ohio,  vice-presi¬ 
dent;  F.  W.  Reitz,  secretary.  W.  H.  McCurdy  is  president  board  of 
directors. 

FALMOUTH,  IND. — The  Falmouth  Mutual  Telephone  Company  has 
increased  its  capital  stock  from  $5,000  to  $25,000.  The  purpose  of  se¬ 
curing  additional  capital  is  to  extend  the  lines  and  improve  the  system. 
Thomas  Powell  is  president.  % 

PLYMOUTH,  IND.— The  Plymouth  Lighting  Company,  recently  in- 
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corporated,  has  dKided  to  construct  a  new  lighting  plant  in  this  city. 
J.  E.mniining,  R.  A.  Neuffer  and  L.  P.  Kleitz  are  the  directors. 

WEST  TERRE  HAUTE,  IND. — A  franchise  has  been  granted  to  two 
citizens  to  erect  an  electric  light  plant  in  this  town.  The  plant  it  i# 
said  will  furnish  electrioity  for  lighting  the  streets  and  also  for  com¬ 
mercial  lighting.  Work  will  soon  commence  on  construction  of  the  plant. 

WINAMAC,  IND. — A.  B.  Diggs,  Samuel  R.  Thompson  and  others, 
owners  of  the  Winona  Telephone  Company,  have  purchased  the  Plymouth 
telephone  exchange  and  all  connecting  farmers’  and  toll  lines.  The  con¬ 
sideration  was  $30,000. 

HARTSHORN,  I.  T. — The  City  Council  is  securing  estimates  for  the 
cost  of  a  municipal  electric  light  plant  and  water  works  system.  As 
soon  as  the  cost  is  estimated  the  City  Council  expects  to  issue  bonds 
for  the  construction  of  the  same. 

DES  MOINES,  lA. — Paul  B.  Sawyer,  general  manager  of  the  Des 
Moines  Edison  Light  Company,  has  announced  that  beginning  July  i  a 
reduction  will  be  made  in  the  rates  for  electricity.  The  present  meter 
rate  for  lighting  service  of  14  cents  and  7  cents  will  be  reduced  to  12  and 
6  cents.  The  discount  of  five  per  cent  on  the  total  bill,  if  paid  within 
IS  days,  will  be  continued  as  heretofore.  A  still  further  reduction  will 
be  made  on  the  meter  rate  for  residence  lighting.  The  present  rate  is 
based  on  the  total  number  of  lamps.  The  new  rate  will  be  based  on  only 
one-third  of  that  number,  which  will  make  a  reduction  of  between  30 
and  40  per  cent  on  residence  lighting. 

NEW  H.XMPTON,  lA. — The  contract  for  the  construction  of  the  com¬ 
bined  electric  light  plant  and  water  works  power  station  has  been  awarded 
to  Shepard  &  Hutton,  of  New  Hampton. 

SIDNEY’,  lA. — E.  B.  Hillman,  of  Quincy,  Ill.,  writes  that  he  pro¬ 
poses  to  construct  a  ten  or  15  mile  transmission  line  from  his  electric 
light  plant  at  Hamburg  to  furnish  electricity  to  light  the  town  of  Sidney, 
for  which  he  will  require  poles,  wires,  etc.  Mr.  Hillman  was  recently 
granted  a  franchise  to  operate  a  system  in  the  town. 

HIAW.YTH.Y,  KAN. — The  directors  of  the  Hiawatha  Electric  Com¬ 
pany  have  voted  to  increase  the  capital  stock  of  the  company  from 
$20,000  to  $30,000. 

WICHITA,  KAN. — Extensive  improvements  are  being  made  to  the 
power  plant  of  the  Wichita  Gas,  Electric  Light  &  Power  Company.  The 
power  house  is  being  reconstructed.  The  new  equipment  ^ill  consist  of 
a  750-kw  turbo-generator  set,  Sterling  boiler,  condenser  and  auxiliaries, 
and  the  lines  throughout  the  city  will  be  reconstructed.  When  the  plant 
is  completed  the  company  will  furnish  a  24-hour  service.  J.  J.  Walsh  is 
superintendent. 

BARBOUKSV’ILLE,  KY'. — Thomas  D.  Tinsley,  secretary  of  the  Com¬ 
mercial  Club,  writes  that  it  is  proposed  to  develop  the  water  power  of 
the  Cumberland  River  for  electrical  purposes.  The  cost  is  estimated  at 
about  $2,500,000.  Arthur  Geisler,  29  Broadway,  New  York,  N.  Y.,  is 
engineer. 

NEW  ORLEANS,  LA. — E.  C.  Foster,  president  of  the  New  Orleans 
Railway  &  Light  Company,  has  announced  that  the  company  will  spend 
between  $700,000  and  $1,000,000  on  improvements  and  repairs  to  the  street 
railway  system  within  the  next  few  months.  The  company  also  expects 
to  build  several  extensions  and  some  crosstown  lines  in  the  upper  and 
lower  portions  of  the  city,  in  addition  to  the  above  improvements. 

AMHERST,  M.\SS. — The  Amherst  Gas  Company  has  recently  installed 
two  so-hp  electric  motors  in  the  Cushman  paper  mill,  which  will  here¬ 
after  be  operated  by  electricity.  The  Amherst  Gun  Chib  has  ordered  an 
electric  motor  and  pump  to  force  the  water  from  the  spring  to  the  club 
house. 

BOSTON,  M.ASS. — The  State  Railroad  Commissioners  have  granted 
the  Boston  Elevated  Railway  Company  permission  to  issue  $800,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  extensions  to  its  plant. 

CHICOPEE,  M.YSS. — The  Springfield  Street  Railway  Company  has 
applied  to  the  City  Council  for  permission  to  extend  its  tracks  in  Chico¬ 
pee  and  the  Falls. 

CHICOPEE,  MASS. — Tlie  Board  of  Aldermen  on  June  9  passed  the 
order  appropriating  $19,000  for  the  installation  of  new  arc  lamps,  pur¬ 
chase  of  generators  from  Northampton  and  rearrangement  of  plant  for 
iiTiprovemcnts. 

GREAT  B.YRKINGTON,  M.ASS. — The  Great  Barrington  fire  district 
commissioners  have  contracted  with  the  Great  Barrington  Electric  Light 
Company  to  install  a  new  pump  and  motor  to  operate  the  Green  River 
pumping  station,  which  has  been  operated  by  steam.  The  commissioners 
have  also  renewed  the  contract  for  pumping  at  the  Berkshire  Heights 
station.  The  district  will  pay  40  and  45  cents  an  hour  for  pumping  at 
the  two  stations,  and  it  is  expected  under  this  arrangement  that  about 
$600  will  be  saved  each  year. 

GROVEL.AND,  MASS. — The  electric  light  commissioners  are  making 
investigations  with  a  view  of  selecting  a  site  for  an  electric  light  plant. 

NORTH  ATTLEBORO,  MASS. — The  extensions  and  improvements 
to  the  municipal  electric  light  plant  have  been  completed  and  a  day 
power  service  established.  Several  firms  have  decided  to  operate  their 
plants  by  electricity  and  a  number  of  other  local  concerns  are  consider¬ 
ing  the  question  of  installing  motors  in  the  near  future. 

NORTH. YMPTON,  MASS. — The  Board  of  Gas  and  Electric  Light 
Commissioners  has  granted  the  Northampton  Electric  Lighting  Company 
permission  to  issue  first  mortgage  bonds  to  the  amount  of  $100,000,  the 
proceeds  to  be  applied  to  additions  to  its  plant. 


NORTH.AMPTON,  MASS. — The  Northampton  EUectric  Lighting 
Company  has  received  and  installed  one  of  the  two  steam  turbines  by 
which  the  West  Street  plant  will  be  operated.  The  second  turbine  is 
expected  before  September  i.  The  company  has  recently  expended 
$12,000  upon  its  lines,  and  the  total  expenditure  contemplated  upon  im¬ 
provements  to  its  system  will  be  in  excess  of  $100,000. 

READING,  MASS. — Proposals  are  requested  until  July  s  for  furnish¬ 
ing  and  installing  a  steans  engine  and  two  alternating-current  generators 
for  the  municipal  electric  light  plant,  under  the  superintendence  and  in 
accordance  with  specifications  prepared  by  Richard  D.  Kimball  Com¬ 
pany,  engineers,  6  Beacon  Street,  Boston,  Mass.  The  specifications  may 
be  seen  at  the  office  of  the  engineers.  Gilman  L  Parker  is  chairman 
of  the  committee. 

WINCHESTER,  MASS. — The  citizens  are  considering  the  question 
of  making  a  five-year  contract  with  the  Edison  EUectric  Illuminatinig 
Company  for  lighting  the  streets  of  the  town.  The  scheme  for  erecting 
a  municipal  lighting  plant  has  been  abandoned. 

CRYSTAL  FALLS,  MICH. — Bids  will  be  received  until  July  to  by 
the  City  Council  for  erecting  an  addition  to  the  municipal  power  station. 
Robert  Munns  is  city  clerk. 

FARIBAULT,  MINN. — The  City  Council  is  considering  the  matter 
of  taking  over  the  plant  of  the  Polar  Star  Electric  Company,  and  a  com¬ 
mittee  of  five,  consisting  of  the  Mayor  and  Aldermen  Kasper,  Kiekenapp, 
McCarthy  and  Wall,  has  been  appointed  to  investigate  the  project.  The 
city  is  now  paying  nearly  $500  a  month  for  lighting  its  streets. 

FERGUS  FALLS,  MINN. — The  contract  for  the  construction  of  the 
dam  and  power  station  for  the  municipal  electric  lighting  plant  has  been 
awarded  to  Courtland  F.  .Ymes,  of  Chicago,  Ill.,  for  $47,235. 

GRANITE  FALLS,  MINN. — Contracts  for  the  equipment  for  the 
municipal  electric  light  plant  have  been  awarded  as  follows:  Gtenerator 
and  switchboard  to  the  Electric  Machinery  Company,  of  Minneapolis, 
Minn.,  for  $3,000;  electric  supplies  to  the  Northwestern  Electric  Equip¬ 
ment  Company,  of  St.  Paul,  for  $3,128;  meters,  transformers  to  the* 
Westinghouse  Electric  &  Manufacturing  Company. 

ST.  CHARLES,  MINN.— The  citizens  have  voted  to  issue  $11,000  in 
bonds  to  purchase  the  electric  light  plant  to  be  operated  by  the  city. 

McDOWELL,  MO.— The  Berry  County  Mutual  Telephone  Company 
has  increased  its  capital  stock  from  $5,000  to  $10,000. 

SPARffA,  MO. — The  Gordon  Telephone  Company  has  filed  a  certificate 
showing  an  increase  in  its  capital  stock  from  $5,000  to  $20,000. 

WARRENSBURG,  MO.— The  plant  and  holdings  of  the  Magnolia 
Light,  Heat  &  Power  Company  in  this  city  has  been  sold  to  a  Philadel¬ 
phia  syndicate  for  $50,000. 

RED  LODGE.  MONT. — The  Northwestern  Improvement  Company, 
which  is  opening  up  extensive  new  coal  mines  near  this  town,  will  install 
a  second  electric  power  plant  at  the  mine  and  add  considerable  new 
machinery. 

ELY,  NE\’.— A  corporation  is  being  formed  in  this  place  to  develop 
electrical  power  for  operating  the  factories,  mines  and  smelters  in  Ely. 
The  plan  of  the  company  is  to  develop  the  water  rights  from  a  stream 
in  south  Idaho  and  transmit  it  to  Ely,  a  distance  of  about  300  miles. 
The  cost  of  the  plant  is  estimated  from  $2,500,000  to  $3,000,000. 

ELY,  NEV. _ F.  C.  Baum,  president,  and  H.  A.  Lennon,  business 

manager,  of  the  California-Nevada  Electric  Power  Company,  have  been 
in  this  city  recently  for  the  purpose  of  making  investigations  for  its 
transmission  line  which  the  company  proposes  to  run  into  this  city. 
The  company  will  erect  a  plant  near  Carson  City,  which  will  have  a 
capacity  of  100,000  hp,  and  will  be  able  to  furnish  50,000  hp  in  this 
vicinity.  Work  on  construction  of  the  line  will  commence  soon. 

GOLDFIELD,  NEV.— The  Goldfield  Consolidated  Mines  Company  is 
contemplating  the  construction  of  a  reduction  plant  at  a  cost  of  between 
$600,000  and  $700,000.  The  mill  will  have  a  capacity  of  from  600  to  1000 
tons,  and  will  be  equipped  with  new  electrical  machinery. 

TONOPAH,  NEV.— The  Board  of  County  Commissioners  has  granted 
a  franchise  to  Key  Pittman,  Arthur  Raycraft  and  L.  R.  Scott  to  con 
struct  an  electric  railway  in  Tonopah.  The  price  paid  for  the  franchise 
was  $500. 

Y’ERINGTON,  NEV.— This  place  will  soon  be  lighted  by  electricity, 
furnished  by  the  plant  of  the  Truckee  River  General  Electric  Com¬ 
pany,  located  on  the  Truckee  River,  about  75  miles  from  Yerington.  The 
stations  are  completed  at  both  ends  of  the  lines,  and  all  that  remains 
to  be  completed  is  the  erection  of  about  25  miles  of  transmission  line. 
F.  O.  Broili  is  manager  of  the  company. 

MANCHESTER,  N.  H.— An  addition  is  being  erected  to  the  power 
station  of  the  Manchester  Traction,  Light  &  Power  Company  at  Gregg's 
Falls,  to  accommodate  the  additional  machinery  required  to  furnish 
power  for  the  Uncanoonuc  Incline  Railway. 

PORTSMOUTH,  N.  H.— The  electric  plant  of  the  Rockingham  County 
Electric  Light  &  Power  Company  was  badly  damaged  by  lightning 
June  18. 

CAMDEN,  N.  J. — The  Eastern  Telephone  &  Telegraph  Company  has 
been  granted  permission  by  the  street  committee  of  the  City  Council 
to  place  its  wires  in  underground  conduits  on  certain  streets  of  the  city. 

CLAYTON,  N.  J. — The  Council  notified  .the  Pitman  Electric  Company 
to  discontinue  the  street  lighting  service  at  the  expiration  of  its  contract 
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on  June  17.  The  town  will  not  be' lighted  until  the  new  system  is  in¬ 
stalled  by  Moore  Brothers,  who  now  hold  the  contract  for  street  light¬ 
ing.  The  new  street  lighting  system  will  consist  of  78  60-cp  electric 
lamps  and  will  be  ready  for  service  in  about  60  days. 

MORRISTOWN,  N.  J. — At  a  special  meeting  of  the  Board  of  Aider- 
men  held  June  19,  the  contract  for  street  lighting  awarded  recently  to 
Peter  V.  Stryker  was  transferred  to  a  company  known  as  the  Morris  & 
Somerset  Electric  Company,  which  was  organized  by  Mr.  Stryker. 

NEWARK,  N.  J.— Mayor  Haussling  on  June  17  signed  the  resolution 
adopted  by  the  Board  of  Public  Works,  June  6,  instructing  the  city 
counsel  and  city  engineer  to  prepare  a  contract  with  the  Public  Service 
Corporation  for  lighting  the  streets  and  public  places  of  this  city.  The 
contract  is  to  begpn  at  the  expiration  of  the  present  contract,  September 
I,  1908,  and  the  present  rate  of  $95  for  arc  lamps  is  to  be  reduced  to 
$75  per  lamp  from  June  i. 

ALBANY,  N.  Y. — The  directors  of  the  United  Traction  Company 
have  authorized  the  issue  of  $859,000  in  bonds,  the  proceeds  of  which 
will  be  used  to  cover  improvements  that  have  been  planned. 

ALBANY,  N.  Y. — 'The  Long  Sault  Development  Company,  Long 
Sault  Island,  has  filed  a  resolution  accepting  the  charter  granted  by  the 
Legislature  (Senator  O’Neill’s  bill  allowing  the  development  of  power 
on  the  St.  Lawrence  River).  The  company  is  capitalized  at  $1,000,000 
and  the  incorporators  are  Michael  L.  Flaherty,  Frank  H.  Smith,  Harry 
H.  Warren,  John  C.  Crapper  and  Walter  F.  Wilson. 

NEWBURGH,  N.  Y. — The  Newburgh  Light,  Heat  &  Power  Company 
has  applied  to  the  Commission  of  Gas  and  Electricity  for  authority  to 
increase  its  capital  stock  by  $250,000. 

SYR.\CUSE,  N.  Y. — The  State  Railroad  Commission  has  approved 
the  increase  of  the  capital  stock  of  the  Rochester,  Syracuse  &  Eastern 
Railroad  Company  from  $3,500,000  to  $6,000,000. 

WEST  POINT,  N.  Y. — Bids  will  be  received  by  the  quartermaster. 
West  Point,  until  July  16  for  furnishing  and  installing  steam  piping 
for  power  house  and  distributing  system. 

R.^LEIGH,  N.  C. — The  Board  of  Aldermen  has  agreed  to  accept  the 
proposition  submitted  by  the  Raleigh  Electric  Company,  by  which  the 
company  will  expend  about  $125,000  on  extensions  of  its  lines.  The 
company  agreed  to  extend  its  lines,  provided  the  city  would  have  cer¬ 
tain  streets  graded. 

TRYON,  N.  C. — Todd  Russell,  general  manager  of  the  Tryon  Light, 
Water  &  Power  Company,  writes  that  it  is  proposed  to  construct  a  hydro¬ 
electric  power  plant  at  a  cost  of  from  $75,000  to  $100,000.  G.  N. 
Holmes  is  engineer. 

BARBERTON,  OHIO. — Plans  are  being  formulated  for  a  municipal 
electric  lighting  plant  in  this  city. 

CINCINNATI,  OHIO. — The  Fitzsimmons  Telephone  Company  has 
secured  a  franchise  to  build  and  operate  an  exchange  in  Oakley,  a  suburb 
of  Cincinnati. 

CINCINNATI,  OHIO. — The  Columbia  Gas  &  Electric  Company,  with 
a  capital  of  $100,000,  has  been  incorporated  in  Ohio  to  take  over  the 
leases  of  the  Cincinnati,  Newport  and  Covington  Light  &  Traction  Com¬ 
pany  and  various  lighting  properties  in  the  State.  These  leases  will  then 
be  assigned  to  the  West  V’irginia  Company  of  the  same  name.  The  new 
company  was  necessary  to  make  the  leases  legal  in  Ohio.  So  far  as  the 
lighting  is  concerned,  the  company  is  contracting  mostly  for  furnishing 
natural  gas. 

CLEVELAND,  OHIO. — Owing  to  the  condition  of  the  money  market, 
plans  for  financing  the  floating  indebtedness  of  the  Cuyahoga  Telephone 
Company  will  be  postponed  for  a  time.  It  is  said  that  the  company  will 
be  able  to  pay  its  dividends  and  then  provide  for  an  increase  of  300 
telephones  a  month  from  the  surplus  earnings. 

COLUMBUS,  OHIO. — The  Board  of  Public  Service  on  June  19 
awarded  contracts  for  machinery  for  the  municipal  electric  light  plant 
as  follows:  Condensers  to  H.  R.  Worthington  for  $11,700;  economizer 
to ''B.  F.  Sturtevant,  $3,150;  switchboard  to  Western  Electric  Company, 
$760;  exciter  to  Westinghouse  Electric  &  Manufacturing  (x>mpany,  $1,750 
and  for  stokers  to  Detroit  Stoker  Company,  $2,500. 

DAYTON,  OHIO. — The  Dayton  Lighting  Company  has  made  a  reduc¬ 
tion  in  its  capital  stock  from  $2,500,000  to  $1,850,000.  This  was  done  in 
order  to  make  a  rearrangement  of  the  stock. 

D.\YTON,  OHIO. — The  capital  stock  of  the  Cincinnati,  Dayton  & 
Ft.  Wayne  Traction  Company  has  been  increased  from  $1,000,000  to 
$3,000,000,  and  a  bond  issue  of  $3,000,000  will  also  be  made. 

ELYRIA,  OHIO. — The  village  council  has  voted  to  submit  the  ques¬ 
tion  of  issuing  bonds  for  a  municipal  lighting  plant  to  the  people  on 
August  19.  The  best  bid  the  Council  could  get  was  $65  per  lamp,  and  at 
present  the  cost  is  $82.50. 

GEORGETOWN,  OHIO. — The  capital  stock  of  the  Brown  County 
Independent  Telephone  Company  has  been  increased  from  $10,000  to 
$20,000. 

HAMILTON,  OHIO. — Contracts  for  machinery  and  equipment  for  im¬ 
provements  to  the  municipal  electric  light  plant  have  been  awarded  by 
the  Board  of  Public  Service  as  follows:  Hooven,  Owens  &  Rentschler 
Company,  two  engines  for  $19,305;  Allis-Chalmers  Company,  genera¬ 
tors,  $10,686;  H.  R.  Worthington  &  Company,  two  condensers,  $2,500; 
Fort  Wayne  Electric  Works,  switchboard  and  wire,  $3,477;  General 


Electric  Works,  arc  lighting  system,  $11,165;  F-  Bissell  &  Company, 
poles,  $1,825. 

MANSFIELD,  OHIO. — Bids  will  be  received  until  July  6  by  D.  S. 
Koontz,  city  auditor,  for  $5,000  electric  light  construction  bonds. 

SHELBY,  OHIO. — The  capital  stock  of  the  Jackson  Center  Telephone 
Company  has  been  increased  from  $25,000  to  $40,000. 

POND  CREEK,  OKLA. — The  City  Council  is  considering  the  proposi¬ 
tion  of  constructing  a  municipal  electric  lighting  plant.  C.  J.  Roe  is 
city  clerk. 

SAYRE,  OKLA.— Bids  will  be  received  until  July  16  by  R.  A.  Troxel, 
city  clerk,  for  furnishing  material  and  constructing  water  works,  power 
plant,  pumping  machinery,  etc.;  also  steel  tower  and  Unk  of  50,000 
gallons  capacity.  Burns  &  McDonnell,  Kansas  City,  Mo.,  are  the 
engineers. 

ElAST  PITTSBURG,  PA.— Bids  will  be  received  until  July  1  by 
Frank  A.  Geis,  chairman  water  and  light  committee,  for  lighting  the 
city  with  40  arc  lamps. 

HARRISBURG,  PA.— The  Central  Pennsylvania  Traction  Company  is 
planning  to  extend  its  Harrisburg-Rockville  line  to  and  through  the 
borough  of  Dauphin.  Taking  advantage  of  the  new  law  granting  electric 
railway  companies  the  right-  of  eminent  domain,  the  company  has  pre¬ 
sented  an  ordinance  to  the  Dauphin  Borough  Council  for  a  franchise  in 
that  town. 

KITTANNING,  PA. — ^James  McCullough,  Jr.,  F.  A.  Moesta,  John  A. 
Fox,  C.  J.  Moesta  and  H.  E.  Moesta,  owners  of  the  Kittanning  &  Ford 
Street  Railway,  have  purchased  the  plant  of  the  Kittanning  Electric 
Light  Company,  and  by  terms  of  the  purchase  secure  the  rights  ol  way 
f^  an  extension  of  their  road  to  Mosgrove,  five  miles  north  of  this 
place.  The  price  paid  for  the  plant  was  $25,000. 

PHIL.^DELPHIA,  PA. — Estimates  have  been  called  for  by  John  T. 
Windrim,  Commonwealth  Building,  architect,  for  the  construction  of  a 
two-story  and  basement  26  by  108  feet,  distributing  station  to  be  erected 
at  1 1 1 3  .\rch  Street  for  the  Philadelphia  Electric  Company. 

PROV’IDENCE,  R.  I. — Contracts  have  been  let  by  the  Rhode  Island 
Company  for  the  construction  of  two  substations,  one  to  be  located  on 
Pawtucket  Avenue,  and  the  other  near  the  village  of  Lime  Rock  on  the 
Providence  &  Burrillville  .^Railway.  The  Lime  Rock  station  will  be 
equipped  with  two  400-kw  converters,  and  electricity  for  operating  the 
station  will  be  supplied  from  the  main  plant  in  Woonsocket.  The  equip¬ 
ment  of  the  East  Providence  station  will  consist  of  two  400-kw  rotary 
converters  and  electrical  power  will  be  furnished  from  the  Manchester 
Street  power  plant  in  Providence,  "rhe  Elast  Providence  station  is  to  be 
used  temporarily  until  the  company  is  ready  to  construct  a  permanent 
station  in  that  town. 

SENECA,  S.  C. — Bids  will  be  received  until  July  6  by  W.  F.  Austin, 
chairman.  Board  of  Public  Works,  for  $15,000  in  bonds  to  be  issued  for 
the  purpose  of  installing  an  electric  light  plant. 

BINGHAMTON  (MEMPHIS),  TENN. — The  citizens  are  considering 
the  proposition  of  issuing  $25,000  in  bonds  for  an  electric  light  plant 
and  water  works  system. 

MEMPHIS,  TENN. — Work  will  soon  commence  on  the  construction  01 
the  addition  to  the  power  house  of  the  Memphis  Street  Railway  Company. 
Machinery  for  the  plant  has  been  received  and  will  be  placed  as  soon 
as  the  building  is  completed.  The  extension  will  also  have  space  for  an 
additional  unit,  which  will  be  installed  next  spring. 

AMARILLO,  TEX. — Work  has  commenced  on  the  construction  of 
the  Amarillo  Street  Railway  in  this  city.  The  contract  for  building  and 
equipping  the  power  house  has  been  awarded  to  the  General  Electric 
Company,  which,  by  terms  of  the  contract,  is  to  be  completed  by 
August. 

DALLAS,  TEX. — It  is  reported  that  the  County  Commissioners  have 
ordered  plans  prepared  for  an  electric  light  plant  and  also  an  electric 
elevator  for  the  court  house. 

LEAVENWORTH,  WASH.— It  is  reported  that  the  Great  Northern 
Railway  Company  has  made  application  to  the  Government  to  establish 
power  plants  in  the  Tumwater  Canyon  for  the  purpose  of  furnishing 
electricity  to  run  its  trains  through  the  Cascade  tunnel.  The  plan  of  the 
company  is  to  construct  two  plants,  one  to  be  located  just  below  the 
old  swinging  bridge,  and  the  other  about  two  miles  up  the  canyon  at 
the  foot  of  Big  Lake.  It  is  estimated  that  about  8000  horse-power  can 
be  developed. 

PALOUSE,  WASH. — As  soon  as  the  sub-station  of  the  Spokane  & 
Inland  Empire  Railroad  Company  at  this  place  is  completed,  electricity 
will  be  substituted  for  s$cam  power  on  the  railway  line  between  Garfield 
and  Palouse. 

OROVILLE,  WASH. — Col.  A.  M.  Dewey,  who  is  promoting  an  electric 
railway  project  for  this  territory,  is  building  a  power  plant  at  Simika- 
meen  Falls. 

PASCO,  WASH.— Application  for  a  street  railway  system  has  been 
made  to  the  City  Council  by  Gus  Harras,  of  Walla  Walla. 

RENTON,  WASH. — The  Renton  Independent  Telephone  &  Telegraph 
Company  has  increased  its  capital  stock  from  $10,000  to  $15,000. 

SEATTLE,  WASH. — Engineers  for  the  Seattle-Tacoma  Power  Com¬ 
pany  are  said  to  be  preparing  plans  to  increase  the  capacity  of  its  power 
plant  at  .Susquamine  Falls  by  50  per  cent.  The  present  plant  has  a  head 
of  about  260  feet  and  it  is  now  proposed  to  build  a  pipe  line  to  the 
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forks  in  the  river  several  miles  above  the  falls  and  develop  between  4000 
and  10,000  additional  horse-power. 

TACOMA,  WASH. — Bids  will  be  received  by  the  City  Council  until 
July  3  for  the  construction  of  a  power  plant  having  a  capacity  of  not 
less  than  4000  horse-power.  The  bids  will  include  the  cost  of  steam,  gas 
and  water  power  generation,  instead  of  steam  as  first  intended.  E.  W. 
Cummings,  of  Seattle,  has  submitted  a  proposition  to  the  City  Council 
to  build  a  water  power  plant,  which  will  develop  10,000  horse-power  at  a 
cost  of  about  $75,000. 

WALLA  WALLA,  WASH— The  Columbia  &  Walla  Walla  Traction 
Company  is  considering  the  proposition  of  extending  its  proposed  line 
to  Pasco.  Miles  C.  Moore  is  president. 

WENATCHEE,  WASH. — The  Wenatchee  Electric  Company  is  con¬ 
templating  extensive  improvements  to  its  plant  and  system,  which  will 
involve  an  expenditure  of  about  $60,000. 

KENOSH.X,  WIS. — The  Kenosha  Electric  Railway  Company  has  com¬ 
menced  work  on  extension  of  its  lines  in  the  city.  About  three  miles  of 
track  will  be  laid. 

MILWAUKEE,  WIS.— The  Chicago  &  Milwaukee  Electric  Railway 
Company  has  applied  to  the  Board  of  Public  Works  for  permission  to  lay 
its  tracks  on  First  Avenue  and  Grove  Street.  The  officers  state  that 
work  will  commence  not  later  than  July  i. 

FORT  S.XSKATCHEW.XN,  .XLB.,  C.VN. — The  long  distance  telephone 
line  from  here  to  Edmonton,  formerly  owned  by  the  City  of  Edmonton, 
has  been  taken  over  by  the  provincial  government  and  will  be  rebuilt. 
.•\ddress  S.  Edwards,  superintendent  of  Alberta  telephones,  Edmonton, 
Alb. 

EDMONTON,  .-XLT.A. — Contracts  for  machinery  for  the  power  plant 
of  the  Edmonton  E'ectric  Railway  have  been  let  as  follows::  for  gas 
engines  to  Allis-Chalmers  Company,  Milwaukee,  Wis. ;  gas  producers  to 
Power  &  Mining  Machine  Company,  Milwaukee,  Wis.  Contract  for 
overhead  work  and  rolling  stock  will  not  be  let  until  later  in  the  season. 
Track  and  power  house  will  be  built  by  the  city. 

ENDERBY,  B.  C. — The  installation  of  the  electric  system  being  built 
by  the  Enderby  Electric  Light  Company  is  well  under  way.  The  Council 
has  decided  to  install  20  street  lamps.  ' 

PORT.NGE  L.X  PR.MRIE,  M.AN.— Cyrus  S.  Eaton,  of  the  Interna¬ 
tional  Lighting  &  Heating  Company,  Cleveland,  Ohio,  has  been  in  the 
city  making  arrangements  for  the  erection  of  the  lighting  system  for 
which  the  town  recently  granted  the  company  a  franchise.  The  esti¬ 
mated  cost  of  the  plant  is  $100,000. 

WINNIPEG,  MAN. — Wilford  Phillips,  general  manager  of  the  Winni¬ 
peg  Electric  Company,  states  construction  will  be  commenced  shortly 
on  a  line  from  here  to  St.  Norbert,  Man.,  a  distance  of  ii  miles. 

WINNIPEG,  M.\N.,  CAN. — J.  H.  Agnew,  provincial  treasurer,  is  now 
calling  for  tenders  for  the  purchase  of  $500,000  of  telephone  debentures. 
Tenders  will  be  received  until  July  i,  1907. 

BR.ADFORI),  ONT. — A.  Woodman  Brothers  have  received  the  contract 
for  the  overhead  work  in  connection  with  the  extension  of  the  Bradford 
&  Hamilton  Electric  Railroad  from  Ancaster  to  Bradford,  Ont. 

H.-XMILTON,  ONT. — Sealed  tenders  will  be  received  by  W.  C.  Bren¬ 
nan,  city  clerk,  until  July  2  for  lighting  the  streets  by  electricity  for  five 
or  ten  years.  S.  H.  Kent  is  city  clerk. 

H.XMILTON,  ONT. — F.  McCallum  has  been  appointed  engineer  in 
connection  with  the  extension  from  Rock  Chapel  to  James  Street  of  the 
Hamilton,  Waterloo  &  Guelph  Railroad. 

HAMILTON,  ONT. — The  Hamilton  Cataract  Light  &  Power  Company 
has  filed  plans  with  the  Ontario  Railway  and  Municipal  Board  for  a 
transmission  line  through  Barton  and  Saltfleet  townships. 

PORT  ARTHUR,  ONT. — The  town  has  decided  to  double  track  the 
municipal  street  railway  system  at  an  estimated  cost  of  $55,000.  J. 
McTciguc  is  city  clerk. 

PORT  M.M'l  L.\N1),  t)NT. — I><  cal  capitalists  are  arranging  for  the 
building  of  an  electric  railway  across  Niagara  Peninsula  to  Beamsville. 
Address  H.  V'.  Robins,  Beamsville,  Ont. 

SUMMERLE.A,  QUE. — The  municipality  has  decided  to  install  an  elec¬ 
tric  lighting  system. 

NORTH  B.ATTLEFORD,  SASK.— Bids  will  be  received  until  July 
31  by  S.  Cookson,  secretary  and  treasurer,  for  the  installation,  etc.,  of 
water  works,  electric  lighting  and  sewerage  systems.  VV'illis  Chipman, 
of  Toronto,  is  engineer. 

YELLOW  GR.-XSS,  SASK. — An  electric  lighting  plant  is  one  of  the 
proposed  civic  improvements  for  this  town  during  the  present  summer. 
-Address  -A.  S.  Baker. 

GUADALAJAK.A,  MEX. — Plans  are  now  being  made  for  .a  new  elec¬ 
tric  light  and  power  company  to  compete  with  the  Compania  de  Tranvias 
Luz  y  Fuerza  de  Guadalajara.  The  plant  is  projected  in  connection  with 
the  power  concession  on  the  Santiago  River,  held  by  Manuel  Guesta 
Gallardo,  of  this  city.  It  is  estimated  that  20,000  hp  can  be  developed. 

MEXICO  CITY,  MEX. — A  syndicate  of  Chinamen,  headed  by  Dr.  J. 
W.  Lim,  has  been  granted  a  concession  by  the  Mexican  Government  to 
build  an  electric  railway  between  Torreon  and  the  town  of  Matamoras. 
The  road  will  be  extended  to  other  towns  of  the  Nazas  River  Valley 
and  will  be  about  ao  miles  long.  The  survey  for  the  rOad  is  now  being 
r.;ade  and  work  on  the  construction  of  the  road  will  soon  commence. 


PUEBLA,  MEX. — The  Puebla  Tramway,  Light  &  Power  Company  ia 
contemplating  extensive  improvements  and  extensions  to  its  system. 
The  company  now  has  16  miles  of  track,  which  will  be  increased  to  40 
miles.  The  entire  system  will  be  converted  to  electric  traction,  begin¬ 
ning  with  the  belt  line  in  the  city  and  the  suburban  line  to  Chaluba. 
The  company  has  acquired  the  entire  electric  lighting  plant  now  oper¬ 
ating  in  the  city,  and  has  secured  an  exclusive  contract  for  city  street 
lighting  till  1929,  and  negotiations  are  pending  for  the  extension  of  this 
contract.  The  company  has  recently  made  a  contract  with  the  Fortezula 
Power  Company  for  electrical  power  up  to  2000  horse-power. 


Company  Elections, 

ST.  PETER,  MINN. — .At  the  annual  meeting  of  the  Nicollet  County 
Telephone  &  Telegraph  Company  held  recently  the  following  officers 
were  elected:  M.  B.  Johnson,  president;  C.  Amundson,  vice-president; 
Dr.  G.  F.  Merritt,  secretary,  and  F.  M.  Donahower,  treasurer.  The 
capital  stock  of  the  company  was  increased  from  $100,000  to  $125,000. 

YATES,  N.  Y. — At  the  annual  meeting  of  the  Yates  County  Telephone 
Company  the  following  officers  were  elected  for  the  following  year: 
Charles  E.  Guile,  president;  Walter  B.  Tower,  vice-president;  Frank  E. 
Spencer,  secretary,  and  David  Miller,  treasurer. 

CLEVELAND,  OHIO. — At  the  annual  meeting  of  the  United  States 
Telephone  Company,  W.  A.  Hopkins,  of  Columbus,  was  elected  a  mem¬ 
ber  of  the  board  of  directors;  the  other  members  of  the  board  were  re¬ 
elected,  with  the  exception  of  Calvary  Morris  and  H.  R.  Newcome,  of 
Qeveland.  The  two  retiring  members  wrere  succeeded  by  H.  R.  Ash- 
brook,  of  Toledo,  and  W.  L.  Cary,  Jr.,  of  Cleveland.  The  directors 
elected  James  S.  Brailey,  president;  J.  B.  Hoge  and  E.  W.  Moore,  vice- 
presidents;  W.  L.  Cary,  Jr.,  secretary,  and  A.  B.  Taylor,  treasurer. 

WOONSOCKET,  R.  I. — The  Woonsocket  Electric  Machine  &  Power 
Company  has  been  reorganized  and  the  following  officers  elected:  George 
Batchelor,  president;  Thomas  Nickerson,  of  Boston,  Mass.,  manager; 
Everett  M.  Ellery,  of  Bellingham,  Wash.,  secretary  and  assistant  treas¬ 
urer,  and  Byron  Waterman,  of  Pawtucket,  treasurer.  Frank  S.  Pond 
will  be  retained  as  superintendent. 


^eW  Industrial  Companies, 

THE  PROTECTIVE  ELECTRICAL  SUPPLY  COMPANY,  of  Fort 
Wayne,  Ind.,  has  been  incorporated  to  manufacture. all  kinds  of  electrical 
and  telephone  apparatus  and  supplies.  Capital  stock,  $10,000.  William 
L.  Moeling,  M.  B.  Larnier  and  El.  M.  Popp  are  the  directors. 

THE  NORTH  SHORE  ELECTRIC  COMPANY,  of  Beverly,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  Nicholas  I. 
Allen,  Jr.,  of  Everett;  Alfred  J.  Paine,  of  Malden,  and  Maynard  E.  S. 
Clemson,  of  Wakefield.  The  purpose  of  the  company  is  to  carry  on  gen¬ 
eral  business  of  builders  and  contractors  for  construction  and  repair  of 
tunnels,  electric  railways,  power  plants,  gas  and  electric  plants,  etc. 

THE  R.  &  H.  MANUFACTURING  COMPANY,  of  Brockton,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  electrical  apparatus.  The  incorporators  are  Richard  H. 
Randall,  Everett  A.  Hunt  and  Charles  P.  Conners. 

THE  AMERICAN  CABLE  CLIP  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The  directors  are: 
C.  A.  Walsh,  R.  E.  Alexander  and  J.  A.  Watson. 

THE  M.  W.  DUNTON  COMPANY,  of  Providence,  R.  I.,  has  been 
incorporated  with  ,a  capital  of  $50,000,  to  take  over  the  business  of  M. 
W.  Dunton  &  Company.  The  new  company  will  devote  its  attention  ex¬ 
clusively  to  insulating  material.  The  management  remains  the  same. 


New  Incorporations, 

PORTERVILLE,  CAL. — The  Porterville  Heat,  Light  &  Power  Com¬ 
pany  has  filed  articles  of  incorporation.  The  company  is  capitalized  at 
$50,000  and  the  incorporators  are  J.  N.  Larsen,  W.  D.  Knupp,  T.  J. 
Prich  and  others. 

SONORA,  CAL — The  Sonora  Lime  Belt  Railroad  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000.  The  incor¬ 
porators  are  James  E.  Lennon,  Albert  and  Thomas  Knowles. 

GRAND  JUNCTION,  COL. — The  Electric  &  Hydraulic  Company  has 
been  incorporated  with  a  capital  stock  of  $too,ooo  by  John  Hays  Ham¬ 
mond,  John  S.  Bartlett,  Irving  W.  Bonbright,  Henry  Hine,  Leonard  E. 
Curtis  and  others.  The  purpose  of  the  company  is  to  promote  piower  and 
electric  railways  in  Colorado  and  other  states. 

ATLANTA,  GA. — The  General  Electric  &  Improvement  Company  has 
been  incorporated  by  E.  D.  Thomas  and  M.  M.  Anderson.  The  com¬ 
pany  proposes  to  develop  electric  power  for  manufacturing  purposes. 

CHICAGO,  ILL — The  Merchants’  Power  Company  has  been  chartered 
at  Dover,  Del.,  with  a  capital  stock  of  $2,000,000.  The  incorporators  are 
Jesse  R.  Riggs,  of  Chicago;  J.  L.  Wolcott  and  James  V'^irdin,  of 
Dover,  Del. 

DALLAS  CITY,  ILL. — The  Dallas  City  Light  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000  by  N.  H.  Dowd  and  others. 

PARIS,  ILL. — The  Northern  Traction  Company  has  been  incorporated 
to  construct  an  electric  railway.  The  incorporators  are  F.  L.  Kidder, 
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L.  L.  Canine,  John  J.  Cummings,  J.  E.  Parrish,  of  Paris,  and  George  E. 
Fair,  of  Chrisman. 

FARGO,  OKLA. — The  Blue  Ridge  Telephone  Company  has  been 
chartered  with  a  capital  of  $5,000. 

MORRISTOWN,  N.  J. — The  Morris  &  Somerset  Electric  Company 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  Francis  Lon¬ 
don  Humphreys,  John  M.  Forbes,  Samuel  H.  Gillespie  and  Peter  V. 
Stryker. 

CLEVELAND,  OHIO. — The  Gainer  Electric  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $25,000  by  B.  J.  Sawyer,  William 
Griffith,  Peter  A.  Ruff  and  others. 

MANITOU,  OKLA. — The  Holton  Union  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $640  by  P.  P.  Barlow,  A.  T. 
Fryer  and  J.  N.  Montgomery. 

OKLAHOMA  CITY,  OKLA. — The  Citizens’  Street  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  build  a  street 
railway  in  the  northwest  part  of  the  city.  The  incorporators  are  J.  J. 
Culbertson,  J.  S.  LeClercq,  of  Paris,  Tex.;  W.  F.  Harn,  H.  O.  Black- 
ney  and  J.  F.  W’inans,  of  Oklahoma  City. 

SOLON,  OKLA. — The  Solon  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $i,ooo  by  A.  C.  Tarthick,  W.  T.  Hangate 
and  C.  Pittman,  all  of  Solon. 

WATERLOO,  OKLA. — The  Waterloo  Rural  Telephone  Company  has 
been  incorporated  by  A.  S.  Reed,  A.  Marker,  T.  J.  Rubble,  J.  M. 
George  and  A.  Lynn. 

MASONTOWN,  PA. — The  Brownsville,  Masontown  &  Smithheld  Street 
Bridge  Railway  Company  has  been  chartered  to  construct  a  railway  three 
and  one-half  miles  long  starting  at  Masontown.  The  company  has  a  capi¬ 
tal  of  $20,000. 

MEMPHIS,  TENN. — The  Clarksdale,  Covington  &  Collierville  Inter- 
urban  Company  has  been  chartered  to  construct  a  street  railway  system, 
which  will  be  a  part  of  and  connect  with  the  Lake  View  Traction  Com¬ 
pany.  The  company  is  capitalized  at  $50,000,  and  the  incorporators  are 
R.  F.  Tate,  W.  A.  Gage,  G.  W.  .^gee,  Jaiftes  S.  Robinson,  Dudley  S. 
Weaver,  H.  E.  Craft  and  others. 

BELOIT,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Beloit  Home  Telephone  Company  with  a  capital  stock  of  $150,000  by 
Walter  M.  Brittan,  Mathias  J.  Ward,  of  Beloit,  and  Alonzo  Burt,  of 
Milwaukee. 

BRUCE,  WIS. — The  Murray  Farmers’  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  B.  F.  Brainard  and  others. 

WARMAN,  SASK. — The  Warman  Electric  Light  &  Power  Company 
has  been  formed  for  the  purpose  of  building  a  telephone  system  in  this 
town.  The  directors  are:  M.  L.  Strickland,  H.  Goodall,  F.  C.  Harrington 
and  J.  McGill. 


Educational. 


COLUMBIA  LECTURES. — A  course  of  lectures  is  to  be  offered  in 
July  and  August  at  Coilumbia  University,  New  York  City,  by  Prof. 
Charles  E.  Lucke,  who  is  one  of  the  leading  authorities  on  gas  engines 
in  this  country,  which  will  be  of  much  value  to  the  owners  of  automo¬ 
biles.  No  examination  is  required  for  admission  to  the  course,  and  it 
is  not  necessary  to  matriculate  at  the  university,  although  those  taking 
the  course  may,  if  they  choose,  have  it  count  toward  a  deg^ree.  In  addi¬ 
tion  to  this  course  there  will  be  one  in  experimental  engineering,  and 
work  in  the  hydraulic  laboratory,  under  Prof.  Lucke  and  his  assistants. 
Prof.  William  H.  Burr  will  deliver  a  series  of  lectures  on  the  new 
method  of  building  with  concrete  and  steel.  Prof.  W’illiam  E.  Mott,  of 
the  Massachusetts  Institute  of  Technolog^y,  will  also  deliver  a  series  of 
ectures  on  hydraulics. 

UNIVERSITY  OF  MONTANA. — The  six  seniors  in  electrical  engi¬ 
neering  who  graduated  on  June  6  took  as  their  theses  the  following  sub¬ 
jects:  James  H.  Bonner,  a  map  of  water  power  and  streams  of  the  Flat- 
head  Reservation,  soon  to  be  thrown  open  to  the  public.  Since  gradua¬ 
tion  Mr.  Bonner  has  received  the  position  of  examiner  draftsman  in  the 
Surveyor  General’s  office,  Helena,  Mont.,  at  a  salary  of  $125  per  month. 
Fred  E.  Dion,  a  verification  of  sixteen  different  experiments  on  induct¬ 
ance,  capacity  and  reactance.  Since  graduation  Mr.  Dion  has  been  appointed 
assistant  manager  of  the  Glendive  Mercantile  Company,  Glendive,  Mont., 
with  especial  charge  of  engineering  supplies.  Chas.  Dimmick,  the  in¬ 
vestigation  of  e.  m.  f.  wave  deformation  of  a  dynamo,  due  to  excessive 
inductance.  Mr.  Dimmick  will  take  an  apprentice  course  at  the  General 
Electric  Company’s  works,  Schenectady,  beginning  on  July  8.  Jas.  H. 
Mills,  the  investigation  of  various  methods  used  in  detecting  grounds. 
Mr.  Mills  has  just  assumed  his  duties  as  electrical  inspector  of  Montana 
for  the  Pacific  Board  of  Fire  Underwriters,  with  headquarters  in  Butte, 
and  is  launched  out  into  the  world  with  a  salary  of  $100  per  month  and 
all  expenses.  Wm.  Hovey  Polleys,  the  design  and  electrical  equipment 
of  a  portable  sawmill.  Mr.  Polleys  has  just  started  out  as  the  represen¬ 
tative  of  the  Polleys-Proudfit  Lumber  Company  and  will  have  Washing¬ 
ton,  Oregon  and  Idaho  as  his  territory,  with  Spokane  as  his  headquarters. 
M.  D.  Smith,  the  investigation  of  e.  m.  f.  wave  deformation  of  a  dynamo, 
due  to  excessive  inductance.  Mr.  Smith  will  take  an  apprentice  course 
at  the  General  Electric  Company’s  works,  Schenectady,  beginning  on 
July  8. 


Obituary. 

MR.  C.  A.  BROWNE. — A  special  dispatch  from  North  Adams,  Mass., 
says:  Charles  Alfred  Browne,  one  of  the  best-known  electricians  of  the 
State  in  the  early  days  of  the  use  of  electricity,  committed  suicide  at 
his  home  here  to-day  by  severing  an  artery  in  one  his  arms.  He 
was  bom  in  Adams  in  1842  and  was  a  descendant  of  famous  Massachu¬ 
setts  Pilgrims,  including  Gov.  Bradford.  He  made  several  inventions 
in  electrical  appliances,  and  was  the  leading  electrician  engaged  in  the 
construction  of  the  Hoosac  Tunnel.  In  1869,  a  few  months  after  he  was 
married,  he  was  severely  injured  by  an  explosion  which  occurred  while 
he  was  conducting  some  experiments,  and  he  became  totally  blind.  He 
leaves  a  widow  and  five  children.  It  is  supposed  despondency  caused 
by  ill-health  led  him  to  take  his  life. 


Personal. 


C.  H.  HADDRELL,  president  and  general  manager  of  the  Barriett 
Electric  Company,  of  Cincinnati,  sailed  June  22  for  a  tour  through  Great 
Britain  in  the  interests  of  his  company. 

MR.  FRANK  ARNOLD  has  resigned  as  manager  of  the  Oswego  Trac¬ 
tion  Company,  Oswego,  N.  Y.,  to  become  general  manager  of  the  Fort 
Dodge,  Des  Moines  &  Southern  system,  of  Des  Moines,  la. 

MR.  A.  F.  GILLETTE,  formerly  superintendent  of  the  Escanaba, 

Mich.,  Electric  Street  Railway,  has  just  been  appointed  superintendent 
of  the  Sterling,  Dixon  &  Eastern  Electric  Railway  Company,  with  head¬ 
quarters  at  Dixon,  Ill. 

MR.  G.  E.  DECKER,  who  has  been  erecting  engineer  for  the  Edison 
Electric  Company,  of  Los  Angeles,  at  its  new  Kern  River  power  plant, 
has  resigned  to  accept  a  position  as  electrical  engineer  for  the  Mt,  Hood 
Railway  Power  Company,  Portland,  Ore. 

MR.  CHARLES  E  WARWICK,  superintendent  of  transportation  of 
the  Galveston  Electric  Company,  Galveston,  Tex.,  has  resigned  to  accept 
the  position  as  manager  of  the  Oklahoma  City  Electric  Company,  of 
Oklahoma  City,  Okla. 

MR.  LEWIS  L.  BARNES  has  resigned  from  the  contract  department  v 

of  the  Georgia  Railway  Electric  Company,  with  which  he  has  been 
connected  for  several  years,  to  join  the  Atlanta  staff  of  the  Westing- 
house  Electric  Manufacturing  Company  in  the  sales  department. 

MR.  E.  S.  PILLSBURY,  vice-president  of  the  Century  Electric  Com¬ 
pany,  St.  Louis,  was  married  May  17  to  Miss  Hattie  Brown,  of  St.  Louis. 

Mr.  Pillsbury  has  for  some  years  given  special  attention  to  the  single¬ 
phase  motor,  of  which  type  he  has  designed  several  successful  lines. 

MR.  FREDERICK  S.  MILLS  has  resigned  his  position  as  general  | 

superintendent  of  the  Monterey  Gas  &  Electric  Company  and  has  taken 
a  position  with  the  Westinghouse  Electric  &  Manufacturing  Company  as 
traveling  representative  for  the  State  of  California,  with  headquarters 
at  the  San  Francisco  office. 

MR.  C.  W.  JOHNSON. — C.  W.  Johnson,  who  for  the  past  three  years 
has  been  general  superintendent  of  the  works  of  the  Allis-Chalmers- 
Bullock,  Ltd.,  Montreal,  has  severed  his  connection  with  that  com¬ 
pany  and  is  now  attached  to  the  works  staff  of  the  Westinghouse  Electric 
Manufacturing  Company,  Pittsburg. 

MR.  ERNEST  GONZENB.UCH,  vice-president  and  general  manager 
of  the  Sheboygan  Light,  Power  &  Railway  Company,  has  also  been  ap¬ 
pointed  manager  of  the  Milwaukee-Northern  Railway,  with  which  the 
Sheboygan  Company  has  a  joint  operating  agreement,  preparatory  to  a 
complete  amalgamation  of  the  two  properties. 

MR.  ANTHONY  N.  BRADY,  who  is  a  prominent  factor  in  so  many 
electrical  concerns,  is  one  of  the  “Pooh  Bahs’’  of  American  finance  and 
industry.  This  year  he  is  a  director  in  47  different  companies,  and  only 
thirteen  other  men  have  more.  But  it  is  understood  that  his  activities 
are  so  multifarious  and  incessant,  he  could  double  the  number  if  he 
cared  about  it. 

MR.  CH.\RLES  R.  McKAY,  for  some  time  connected  with  the^Gencral 
Electric  Company,  of  Cincinnati,  Ohio,  has  been  appointed  superintend¬ 
ent  of  the  lighting  department  of  the  Toledo  Railways  &  Light  Com¬ 
pany,  to  succeed  Mr.  E.  J.  Bechtel,  who  resigned  to  accept  a  position  as 
consulting  engineer  for  Hodenpyl,  Walbridge  &  Company,  of  New  York,  , 

N.  Y.  ; 

MR.  ARTHUR  O.  EINSTEIN  has  opened  an  office  as  electrical  man-  j 

ufacturers’  agent  at  103  West  Adams  Street,  Chicago.  He  has  had  la  j 

years’  experience  as  traveling  salesman  through  the  Central  States,  and  I 

his  last  position  was  as  sales  manager  for  the  Chicago  branch  of  the  j 

Manhattan  Electrical  Supply  Company.  At  present  he  is  representing  j 

the  Trio  Manufacturing  Company,  of  Rock  Island,  Ill.,  manufacturers 
of  knife  switches  and  fuses. 

MR.  R.  E.  FOX,  JR.,  has  resigned  the  management  of  the  New  York 
office  of  the  Platt  Iron  Works  Company,  to  become  secretary  and  man-  * 

ager  of  the  sales  department  of  The  Engineer  Company,  1 1 1  Broadway, 

New  York.  Mr.  Fox  is  a  graduate  of  Cornell  University,  and  has  been 
manager  of  the  southern  territory  of  Platt  Iron  Works  Company  with 
headquarters  at  Atlanta,  Ga.,  which  position  he  held  for  three  years.  He 
is  a  member  of  the  American  Society  of  Mechanical  Engineers. 

MR.  J.  M.  BRAMLETTE. — The  appointment  of  Mr.  J.  M.  Bramlette 
as  general  manager  of  the  Michigan  United  Railways  Company  has  been 
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announced  to  take  immediate  effect.  -Mr.  Brainlette  has  held  the  posi¬ 
tion  of  general  superintendent  for  the  company  for  more  than  a  year 
past,  and  the  appointment  is  a  well-merited  recognition  of  his  e£Ficient 
services.  His  headquarters  will  continue  to  be  in  Kalamazoo,  the  West¬ 
ern  terminus  of  the  system.  The  office  of  general  superintendent  has 
been  abolished. 

MR.  WILLIAM  D.  ENNIS  has  been  appointed  professor  of  Me¬ 
chanical  Engineering  in  the  Polytechnic  Institute  of  Brooklyn,  N.  Y 
Prof.  Ennis,  who  is  most  widely  known  through  his  contributions  to  the 
technical  press,  is  a  graduate  of  Stevens  Institute,  and  from  1901  was 
engineering  adviser  to  various  Rockefeller  interests  in  the  Northwest 
and  elsewhere,  including  the  American  Linseed  Company.  Since  1905 
he  has  been  engaged  exclusively  on  special  power  investigations  for  the 
American  Locomotive  Company. 

MR.  G.  G.  WARD. — Mr.  George  Gray  Ward,  vice-president  of  the 
Commercial  Cable  Company  and  of  the  Postal  Telegraph -Cable  Company, 
has  been  elected  to  succeed  the  late  Charles  F.  Cutler  in  the  directorate 
of  the  Washington  Trust  Company.  Wall  Street  was  interested  to  note 
that  a  Mackay  company  representative  was  put  in  the  place  left  vacant 
by  Mr.  Cutler,  who  was  chairman  of  the  board  in  a  number  of  the 
subsidiaries  of  the  American  Telephone  &  Telegraph  Company.  The 
Mackay  Companies  are  the  largest  stockholders  in  the  American  Tele¬ 
phone  &  Telegraph  Company. 

MR.  E.  D.  EDMONSTON  has  recently  joined  the  engineering  staff 
of  W.  S.  Barstow  &  Company,  50  Pine  Street,  New  York  City.  Gradu¬ 
ating  from  Lehigh  University  with  the  degree  of  E.  E.  in  1898  he  en¬ 
tered  the  employ  of  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  at  East  Pittsburg,  Pa.,  being  connected  with  their  engineering 
department.  Subsequently  he  resigned  to  accept  a  position  with  the 
Lackawanna  Steel  Company,  as  electrical  engineer  and  superintendent, 
at  the  time  of  the  inception  of  their  large  Buffalo  plant,  making  many 
then  new  electrical  applications  in  rail  and  steel  mill  work.  Thence  he 
was  called  to  the  chief  engineership  of  the  American  Construction  Com¬ 
pany,  of  New  Orleans,  and  during  several  years’  service  in  this  capacity 
he  obtained  valuable  experience  in  all  branches  of  general  construction 
work. 

MR.  PRESTON  PLOYER,  formerly  with  the  firm  of  Stone  &  Web¬ 
ster,  Boston,  and  the  banking  house  of  Jackson  &  Curtis,  Boston  and 
New  York,  has  established  an  office  at  15  State  Street,  Boston,  for  the» 
analysis  and  reporting  of  railway,  lighting  and  power  properties.  Mr. 
Ployer  is  a  graduate  of  Harvard  and  Boston  Tech,  and  his  experience  in 
the  past  nine  years  has  included  a  variety  of  public  service  corporation 
work  as  well  as  manufacturing  practice  with  the  Walker  Company,  now 
Westinghouse,  of  Cleveland.  While  with  Stone  &  Webster,  Mr.  Ployer 
handled  varied  duties  in  the  Boston  office  of  that  firm,  later  becoming 
superintendent  of  the  Brockton  Edison  Company  and  manager  of  the 
Blue  Hill  Street  Railway.  Examinations  and  property  reports  covered 
the  bulk  of  his  work  with  Jackson  &  Curtis  during  the  two  years  of  his 
association  with  them.  Mr.  Ployer  was  with  Stone  &  Webster  about 
four  years. 

MR.  A.  PIZZINI. — A  note  of  recent  date  in  the  Richmond  (Va.) 
Dispatch  reads  as  follows:  “After  negotiations  lasting  nearly  two  weeks 
Mr.  Andrew  Pizzini,  Jr.,  has  sold  to  Mr.  George  B.  Hutchings  all  of  his 
stock  in  the  Electric  Construction  Company  of  Virginia.  Mr.  Pizzini 
owned  very  nearly  all  the  stock,  which  has  now  been  passed  over  to 
Mr.  Hutchings,  and  at  a  formal  meeting  of  the  stockholders  held  yester¬ 
day  afternoon  in  the  Mutual  Building,  Mr.  Hutchings  was  elected 
president  of  the  company.  Mr.  Pizzini  organized  the  company  here  in 
1893,  “f'd  extensive  business  has  been  built  up,  the  company  having 
taken  and  filled  contracts  for  the  erection  of  electric  plants  all  over  the 
South.  Mr.  J.  C.  Herbert,  who  has  had  charge  of  the  sales  department, 
and  Mr.  D.  C.  Anderson,  who  for  eight  years  has  been  the  superintendent 
of  the  construction  department,  will  remain  with  the  company  in  their 
re.spective  positions.  Mr.  Pizzini  will  retire  from  the  business,  and  will 
probably  leave  Richmond,  to  make  his  home  in  New  York.” 

MR.  H.  \V.  FRUND. — The  Vincennes  (Ind.)  Capital  has  the  following 
interesting  article  with  regard  to  the  well-known  compiler  of  the 
Electbical  World  moonlight  schedules:  “Mr.  Henry  W.  Frund,  who 
for  a  number  of  years  been  associated  with  the  Vincennes  Light  & 
Power  Company  as  superintendent,  and  who  is  considered  one  of  the 
best  posted  electricians  in  the  West,  will  sever  his  connection  with 
the  company  to  become  manager  of  the  Salisbury  &  Spencer  Railroad 
Company  with  headquarters  at  Salisbury,  N.  C.  The  Vincennes  Light 
&  Power  Company  is  owned  by  E.  M.  Deane  &  Company,  of  Grand 
Rapids,  Mich.,  as  is  the  Salisbury  &  Spencer  Railroad  Company  which 
operates  a  traction  line  between  Salisbury  and  Spencer,  N.  C.  Mr. 
Frund  will  take  charge  of  his  new  work  on  June  i  and  his  family  will 
follow  him  at  an  early  date.  Mr.  Frund,  in  his  new  work,  will  not  only 
have  the  management  of  the  traction  line,  but  will  have  charge  of  all 
the  company’s  property  in  Salisbury  and  in  Spencer.  This  property 
includes  the  street  lighting  in  both  cities  and  also  the  gas  and  electric 
light  plants.  It  is  a  valuable  property  and  the  managing  of  it  makes 
the  position  one  of  much  more  importance  than  Mr.  Frund  has  held  in 
this  city.  It  was  because  of  the  ability  and  service  that  he  rendered  in 
this  city  that  the  Deane  company  has  elevated  him  to  the  new  position. 
In  the  managing  of  gas  and  electric  light  properties,  Mr.  Frund  has 
had  much  experience.  His  connections  with  the  local  company  have 
extended  over  a  period  of  over  fifteen  years  and  have  given  much  satisfac¬ 
tion.  He  practically  constructed  the  electric  plant  of  the  company,  and 
although  always  having  the  strongest  competition  and  not  having  the 


city  lighting  he  has  managed  to  make  a  splendid  showing  and  kept  the 
plant  on  its  feet  where  hundreds  of  others  would  have  failed.  Mr.  Frund 
was  widely  known  in  business  circles  here  and  his  many  friends  will 
regret  that  he  is  to  leave  Vincennes.  His  family  is  well  known  socially, 
his  wife  and  daughter.  Miss  Naomi,  being  quite  prominent  in  local  society. 
It  is  predicted  by  Mr.  Frund’s  many  friends  that  he  will  meet  with 
much  success  in  his  new  field.” 


Trade  Publications. 


HARVARD  MONTHLY.— The  Harvard  Electric  Company,  66  West 
Van  Buren  Street,  Chicago,  has  commenced  the  issue  of  a  bright  little 
periodical,  which  will  be  published  monthly.  The  first  number  is  dated 
June. 

THE  H.  B.  CAMP  COMPANY,  8s  Hartford  Building,  Chicago,  is 
issuing  a  line  of  very  attractive  folders  on  the  use  of  the  Camp  vitrified 
clay  conduits.  It  will  be  glad  to  mail  copies  to  any  one  interested,  and 
will  place  names  for  that  purpose  on  its  mailing  list. 

“TRUMBULL  CHEER;”  the  June  number  of  this  cheerful  little  periodi¬ 
cal,  published  monthly  by  the  Trumbull  Electric  Manufacturing  Company, 
Plainville,  Conn.,  has  reached  us.  It  contains  some  bright  and  sparkling 
epigrams  and  winds  up  with  a  talk  on  the  excellence  of  some  of  the 
Trumbull  specialties. 

ALLIS-CHALMERS  COMPANY  has  just  issued  a  neat  letter  size 
folder  illustrative  and  descriptive  of  its  type  A.  B.  belted  generators  of 
moderate  output  of  the  revolving  field,  self-contained  type  without  any 

bedplate.  With  this  has  been  sent  out  a  July  calendar,  same  size,  show¬ 

ing  the  Allis-Chalmers  steam  turbine. 

WESTERN  ELECTRICAL  COMPANY,  of  Omaha,  Neb.,  Mr.  G. 
W,  Johnston,  president,  has  issued  a  neat  folder,  giving  a  view  of  the 
roomy  and  commodious  four-story  and  basement  building  it  now  occu¬ 
pies.  It  represents  the  concern’s  sixth  move  and  is  the  finest  supply 

house  in  the  Middle  West.  It  is  on  South  Tenth  Street,  and  has  a 
floor  space  of  20,000  square  feet.  A  special  side  track  runs  right  to 
the  store. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadel¬ 
phia,  has  just  issued  a  booklet  entitled  “Facts  about  Storage  Batteries” 
for  the  guidance  of  dealers,  supply  houses  and  contractors.  This  book¬ 
let  gives  in  concise  form  information  which  will  be  of  assistance  to  the 
dealer  in  electrical  supplies  in  determining  what  his  customer  will  re¬ 
quire  in  the  way  of  storage  batteries  for  use  in  connection  with  interior 
telephone  systems,  electric  bells,  low  voltage  lamps,  gas  or  gasoline  en¬ 
gine  ignition,  etc.,  etc.  The  booklet  is  illustrated  with  cuts  showing  the 
different  parts  entering  into  the  construction  of  the  storage  battery,  and 
gives  examples  of  figuring  upon  material  required  for  different  services, 
arrangements  for  charging,  etc.  It  will  be  forwarded  to  those  interested 
in  this  subject  upon  request  to  any  of  the  sales  offices  of  the  company. 

BRISTOL  RECORDING  VOLTMETERS  is  the  subject  of  an  illus¬ 
trated  folder,  large  size,  issued  by  the  Bristol  Company,  of  Waterbury, 
Conn.  It  describes  their  No.  8  type.  The  voltmeter  may  be  used  on 
direct  current  or  alternating  current  of  any  frequency.  It  operates  on 
the  principle  of  an  electric  balance  obtained  without  permanent  mag¬ 
nets,  and  the  coils  are  wound  non-inductively,  having  no  iron  in  their 
construction.  The  essential  parts  are  the  two  coils  mounted  side  by 
side,  one  stationary  and  the  other  pivoted  on  knife  edges.  The  pen, 
which  receives  its  motion  from  the  movable  coil,  makes  the  record  in 
ink  upon  a  revolving  chart.  Every  care  has  been  taken  to  reduce  the 
friction  so  that  the  instrument  will  respond  to  very  slight  variations  in 
voltage,  and  an  inappreciable  amount  of  energy  will  be  consumed  in 
operating  it.  The  instruments  are  made  in  two  forms,  one  for  switch¬ 
board  and  the  other  for  portable  use.  The  switchboard  form  is  con¬ 
tained  in  a  bronze  case  and  is  finished  to  match  other  switchboard  equip¬ 
ment.  The  portable  form  is  mounted  in  a  light  wooden  carrying  case, 
and  its  metal  parts  are  made  of  aluminum.  Complete  with  its  supplies, 
such  as  charts,  ink,  etc.,  it  weighs  only  ii  pounds.  Provisions  are  made 
to  protect  the  instrument  while  it  is  being  carried.  This  set  is  particu 
larly  suitable  for  testing  work  and  temporary  uses.  Both  forms  use 
charts  8  inches  in  diameter  and  are  made  in  five  working  ranges,  20  to 
130  volts,  20  to  ISO,  40  to  250,  100  to  650,  all  for  24-hour  records,  and  100 
to  650,  for  2-hour  records.  Other  ranges  will  be  built  to  order. 

WATTMETERS. — Thomson  single  phase  high  torque  induction  watt¬ 
meters  are  described  in  Bulletin  No.  4498  of  the  General  Electric  Com¬ 
pany.  This  publication  goes  quite  thoroughly  into  the  construction  and 
mechanical  and  electrical  features  of  this  well-known  type  of  meter. 
Three  forms  are  made,  one  for  house  installation,  known  as  Type  I,  and 
two  for  switchboard  use,  one  having  a  metal  cover  and  the  other  having 
a  glass  cover.  The  bulletin  points  out  such  features  of  merit  as  ac¬ 
curacy  on  over  loads,  inductive  load  accuracy,  accuracy  under  variations 
of  potential  and  frequency  as  high  as  10  per  cent,  and  ease  of  calibration 
for  different  standard  frequencies.  A  number  of  connection  diagrams 
and  dimension  drawings  are  given  to  faeilitate  their  selection  and  in¬ 
stallation.  Catalogue  numbers,  capacities,  etc.,  are  included  for  the 
various  sizes.  These  meters  differ  in  many  respects  from  their  predeces¬ 
sors,  and  contain  the  essential  features  of  an  ideal  meter,  as  each  change 
in  design  has  been  in  keeping  with  the  rapid  advancement  in  the  art. 
Accuracy,  as  the  prime  requisite  of  a  satisfactory  meter,  means  not  only 
initial  accuracy  under  ideal  operating  conditions,  but  also  accuracy  over 
long  periods  of  use,  and  under  those  variations  from  normal  conditions 
that  are  commonly  experienced  in  central  station  practice. 
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^Business  Notes. 

BATCHELLER,  CLARK  &  BATCHELLER,  of  107  Liberty  Street, 
have  taken  the  New  York  selling  agency  of  the  Barriett  Electric  Com¬ 
pany. 

GEORGE  Q.  HILL  COMPANY  announce  that  they  have  opened 
a  Western  office  at  905  Plymouth  Building,  Chicago,  in  charge  of  Mr. 
W.  Pike. 

THE  VAN  DORN-ELLIOTT  ELECTRIC  COMPANY,  of  Cleveland, 
Ohio,  has  changed  its  name  to  the  Van  Dorn  Electric  &  Manufacturing 
Company. 

THE  H.VYS  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Indianapolis,  Ind.,  has  increased  its  capital  stock  from  $10,000  to  $25,000. 
John  B.  Cockrum  is  president  and  W.  H.  Harbiser,  general  manager. 

WIRELESS  TELEGRAPHY. — The  Atlantic  DeForest  Wireless 
Company  announces  that  another  steamship  of  the  Mallory  Line— the 
Sabine — has  been  equipped  with  the  DeForest  system  of  wireless  teleg¬ 
raphy. 

ALFRED  F.  MOORE. — This  Philadelphia  wire  and  cable  manufac¬ 
turer  informs  us  that  its  relations  with  Mr.  H.  E.  Cobb,  1501  Monadnock 
Building,  Chicago,  will  terminate  on  June  30.  It  has  not  yet  decided 
as  to  its  future  representative  in  that  territory. 

PASS  &  SEYMOUR,  INC.,  Solvay,  N.  Y.,  informs  us  that  it  has 
taken  over  the  business  of  the  Sarco  Company,  New  York,  and  will 
hereafter  manufacture  the  latter  company’s  electrical  specialties,  consist¬ 
ing  of  attachment  plugs,  pendant  switches,  key  arm  switches,  push 
buttons,  etc. 

THE  DOUBLEDAY-HILL  ELECTRIC  COMPANY,  of  Pittsburg,  Pa., 
has  just  arranged  to  open  a  branch  office  in  Charlotte,  N.  C.  The  com¬ 
pany  will  carry  a  large  and  complete  stock  of  all  kinds  of  electrical  sup¬ 
plies  and  will  do  an  exclusively  wholesale  business.  James  Harrison,  of 
Charlotte,  N.  C.,  will  be  in  charge. 

THE  TOLEDO  STORAGE  BATTERY  COMPANY,  of  Toledo,  Ohio, 
has  been  reorganized,  whereby  J.  M.  Skinner,  formerly  secretary  and 
treasurer  of  the  company,  becomes  president,  and  E.  P.  Breckenridge, 


president  of  the  Toledo  Machine  &  Tool  Company,  succeeds  Mr.  Skinner 
as  secretary-treasurer  and  general  manager. 

THE  NORTHERN  ENGINEERING  WORKS,  Detroit,  Mich.,  report 
recent  shipments  of  cranes  for  power  station  service;  A  24-ton  capacity 
X  62-ft.  span,  for  the  Buffalo  &  Susquehanna  Coal  Mining  Company, 
at  Sag^amore,  Pa. ;  a  6-ton  capacity  X  36-ft.  span  for  Winchester  & 
Washington  City  Railway,  and  a  s-ton  capacity  X  36-ft.  span  for  Water- 
town  Electric  Light  Company. 

BLAKE  TUBE  FLUX. — The  Blake  Signal  &  Manufacturing  Company, 
246  Summer  Street,  Boston,  Mass.,  writes  us:  “We  are  pleased  to  state 
that  our  tube  flux  is  taking  very  well  among  all  classes  of  consumers. 
Some  of  our  more  recent  and  larger  orders  came  from  the  following: 
Union  Switch  &  Signal  Company,  Pennsylvania  Steel  Company,  Long 
Island  Railroad,  Boston  &  Maine  Railroad,  Milford  &  Uxbridge  Street 
Railway,  Kny-Scheerer  Company,  Johns-Pratt  Company,  Electro-Dynamic 
Company,  Emerson  Electric  &  Manufacturing  Company,  besides  quan¬ 
tities  of  small  orders  from  numbers  of  telephone  companies.  All  of 
these  orders  came  after  a  trial  of  samples.’’ 

SALE  OF  WIRT  ELECTRIC  COMPANY.— The  Cutler-Hammer  Man¬ 
ufacturing  Company,  of  Milwaukee,  direct  attention  by  circular,  etc., 
to  their  purchase  of  the  Wirt  Electric  Company,  of  Philadelphia,  and 
say:  “In  announcing  the  purchase  of  the  Wirt  Electric  Company,  we 
desire  to  state  for  the  information  of  our  customers  and  those  of  the 
Wirt  Electric  Company,  that  the  manufacture  of  Wirt  apparatus  will 
be  continued  by  us.  Pending  the  incorporation  in  the  Cutler-Hammer 
catalogue  of  apparatus  of  the  Wirt  type,  the  current  Wirt  catalogue 
should  be  used.  Copies  of  this  may  be  obtained  from  the  Wirt  Electric 
Company,  Philadelphia,  the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee,  or  on  application  to  any  of  our  district  offices.  The  pur¬ 
chase  of  the  Wirt  Electric  Company  will  enable  us  to  meet,  more  fully 
than  ever  before,  the  requirements  of  the  trade.  For  many  years  certain 
types  of  Wirt  apparatus  have  enjoyed  an  enviable  reputation.  Particular 
attention  is  called  to  the  very  complete  line  of  battery  charging  rheostats 
developed  by  the  Wirt  company,  and  to  the  VV'irt  field  rheostats,  which 
in  1902  were  awarded  the  John  Scott  medal  on  recommendation  of  the 
Franklin  Institute  of  Pennsylvania.  Bulletins  covering  these  lines  or 
any  other  lines  of  Wirt  apparatus  will  be  furnished  on  application.” 


UNITED  STATES  PATENTS  ISSUED  JUNE  18,  1907. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  .\ttys.,  41  Park  Row,  N.  Y.] 

857,021.  SIGNALING  SYSTEM  FOR  RAILROADS;  Francis  M.  Black, 
Kincaid,  Kan.  App.  filed  Dec.  15,  1902.  Details  of  circuits  and  con¬ 
struction  of  a  sign.aling  system  by  which  a  station  operator  or  des- 
patcher  may  be  kept  advised  of  the  position,  direction  and  speed  of 
the  trains  of  his  division. 

857>t>27.  WASHING  M.\CHINE;  George  D.  Burton,  Boston,  Mass.  .\pp. 
filed  Nov.  20,  1905.  Has  a  tank  or  vat  adapted  to  contain  liquids,  m 
which  a  perforated  revoluble  receptacle  is  adapted  to  rotate,  said 
vat  being  provided  with  two  electrodes  so  arranged  relative  to  said 
revoluble  receptacle  as  to  cause  the  current  of  electricity  passing  from 
one  end  to  the  other  to  pass  diagonally  across  said  vat  through  the 
liquids  contained  therein. 

857,040.  TROLLEY  RETRIEVER;  Charles  1.  Earll,  New  York,  N.  Y. 
App.  filed  Oct.  2a,  1904.^  Trolley  retriever  of  the  type  having  a 
spring-impelled  reel  for  winding  up  the  cord  wnich  is  normally  held 
out  of  action  by  a  detent.  The  detent  is  governor  controlled  so  that 
an  undue  speed  releases  the  retrieving  drum. 

857,045.  LIGHTNING  ARRESTER;  George  L.  Foote,  New  York,  N.  Y. 
App.  filed  Dec.  29,  1906.  The  conductor  is  spirally  wound  upon  a 
porcelain  core  in  shunt  with  an  ordinary  fuse. 

857, <^3.  JUNCTION  BOX;  Edwin  T.  Greenfield,  Kiamesha,  N.  Y.  App. 
filed  June  11,  1906.  Provides  means  by  which  the  conductors  entering 
the  junction  box  are  held  rclativelv  thereto  so  that  although  they  are 
subjected  to  considerable  strain,  they  will  not  be  drawn  free  of  the 
box. 

857,058.  AUTOMATIC  INTERLOCKING  CONTACT  MECHANISM 
FOR  ELECTRIC  RAILWAY  SYSTEMS:  Frknk  Hedley,  James  S. 
Doyle  and  Hjalmar  Wallerstedt,  New  York,  N.  Y.  App.  filed  Sept. 
II,  1905.  Provides  a  contact  mechanism  for  electric  railway  systems 
whereby  electric  cars  can  be  interchangeably  operated  on  roads  where 
the  current-carrying  conductors  are  not  in  uniform  relation  or  posi¬ 
tion  with  respect  to  the  track  rails. 

857.059-  AUTOMATIC  CONTACT  MECHANISM  FOR  ELECTRIC 
R.MLWAY  SYSTEMS;  Frank  Hedley,  James  S.  Doyle  and  Hjalmar 
Wallerstedt,  New  York,  N.  Y.  App.  filed  Oct.  7,  1905.  Relates  to 
modifications  of  the  above. 

857,062.  ELECTRICAL  TRANSFORMERS;  John  D.  Hilliard,  .\lbany. 
N.  Y.  App.  filed  Nov.  20,  1906.  Relates  to  oil  bath  transformers  and 
provides  a  switch  directly  within  the  transformer  casing  operatable  by 
means  of  a  rod  projecting  through  the  top. 

857,079.  MULTIPLEX  TELEPHONY ;  Maurice  Leblanc,  Paris,  France. 
.■\pp.  filed  Feb.  26,  1903.  Renewed  March  i^,  1907.  The  method  of 
transmitting  sounds  telephonically  which  consists  in  modifying,  in  ac¬ 
cordance  with  sound  waves,  single-phase,  alternating  currents  of  a 
mven  frequency,  combining  at  a  distant  point  the  currents  thus  pro¬ 
duced  with  alternating  currents  of  the  same  frequency,  and  translating 
the  resultant  currents  into  sound  waves,  substantially  as  described. 

857,080.  APPAR.\TUS  FOR  TRANSFORMING  CONTINUOUS  CUR¬ 
RENTS;  Maurice  Leblanc,  Paris,  France.  App.  filed  Nov.  30,  1903. 
An  induction  coil  having  a  secondary  circuit,  a  primary  circuit  of  a 
second  transformer  connected  therewith,  and  a  condenser  in  the  sec¬ 
ondary  circuit  of  the  second  transformer  of  a  capacity  to  render  zero 
the  apparent  self-induction  of  the  combined  secondary  and  primary 
circuits  first  specified,  substantially  as  described. 

857,087.  ELECTRIC  SN.\P  SWITCH;  Walter  S.  Mayer,  Philadelphia, 


Pa.  App.  filed  Jan.  4,  1907.  Construction  of  a  two-button  snap  switch 
having  an  oscillating  lever  with  spring  connections  to  the  switch  blade, 
and  a  detent  by  which  the  blade  is  temporarily  retarded  so  as  to  have 
an  abrupt  movement. 

857,112.  TROLLEY  CATCHER;  William  S.  Roath,  Canton,  Ohio.  .\pp. 
filed  April  26,  1905.  Trolley  retriever  of  the  type  having  a  spring  reel 
in  a  cylindrical  casing  and  a  centrifugally  operated  detent  by  which 
the  trolley  pole  is  arrested  in  case  of  a  too  abrupt  upward  movement. 

857,122.  ELECTRIC  HE.\TER;  Elihu  Thomson,  Swampscott,  Mass. 
.\pp.  filed  Oct.  15,  1906.  An  electric  heater  comprising  a  transformer 


857,122. — Electric  Heater. 


having  its  primary  circuit  embedded  in  a  hysteretic  iron,  and  tubes 
embedded  in  the  iron  for  transmitting  a  heat  circulatory  medium. 

857,122.  DYNAMO  ELECTRIC  MACHINE;  Joseph  R.  Weszelinovits, 
Chicago,  Ill.  App.  filed  July  4,  1906.  The  dynamo  has  a  centrifugal 
rheostat  arrangement  on  its  armature  so  that  the  voltage  remains  the 
same  at  all  speeds.  The  capacity  is,  however,  varied  in  accordance 
with  the  speed. 

857iI37-  BINDING  POST;  William  G.  Winter,  St.  Louis,  Mo.  App. 
filed  Jan.  9,  1907.  Terminal  stud  for  electrical  apparatus  comprising 
a  metallic  member  adapted  to  receive  a  binding  screw.  Has  a  screw 
threaded  shank  formed  integral  therewith  to  receive  a  binding  post 
and  embedded  in  a  block  of  insulating  material  which  is  permanently 
secured  to  an  external  metallic  sleeve. 

857,138.  REGULATING  RESISTANCE  FOR  ELECTRIC  CURRENTS; 
Paul  Wobber,  Cuxhaven,  Germany.  .App.  filed  Nov.  20,  1906.  Has  a 
non-conductor  of  absorbent  material  with  one  end  immersed  in  liquid 
which  is  gradually  sucked  through  the  absorbent  material  so  as  to 
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render  it  a  conductor,  increasing  the  current  strength  in  the  same  pro¬ 
portion. 

857. M*.  STARTING  RHEOSTAT;  William  C.  Yates,  Schenectady,  N.  Y. 
.^pp.  filed  Dec.  i,  igos.  Construction  of  rheostat  by  which  a  motor 
be  stopped  and  started  and  generally  contr^led  in  a  safe  and 
reliable  manner.  Has  an  arm  moving  over  a  flat  plate  with  three  con¬ 
centric  rows  of  segments  therein. 

*57.15®.  SUPPORT  FOR  CROWN  OR  ANTENNA  WIRES  FOR 
Electric  MASTS;  Alexander  E.  Brown,  Cleveland,  Ohio.  App. 
filed  Jan.  j8,  190;;.  Construction  of  antenna  for  wireless  telegraph 
system  haying  vertical  wire  rigged  on  a  mast  with  transverse  spars  be¬ 
tween  which  the  wires  are  vertically  strung. 

857. >65.  MOTOR  CONTROL;  Friedrich  Eichberg,  Berlin,  Germany. 
.•\pp.  filed  Jan.  ii,  1905.  In  combination  with  an  alternating  current 
motor  of  the  commutator  type  having  two  sets  of  commutator  brushes, 
one  on  the  line  of  the  stator  field  and  the  second  displaced  90  electri¬ 
cal  degrees  therefrom,  means  for  connecting  the  stator  winding  and 
second  set  of  brushes  in  series  to  an  alternating  current  source  and 
short-circuiting  the  first  set  of  bruhes,  and  means  for  connecting  said 
stator  winding  and  second  set  of  brushes  in  series  to  a  direct  current 
source  and  preventing  a  flow  of  current  between  the  brushes  of  the 
first  set. 

857. >76.  FLUSH  .\TT.^CHMENT  PLUG;  Harvey  Hubbell,  Bridgeport, 
Conn.  App.  filed  July  30,  1906.  Construction  of  attachment  plug  ar¬ 
ranged  to  receive  the  body  of  the  cap  through  an  opening  in  the  face 
plate,  so  that  the  cone  of  the  cap  will  project  beyond  the  face  plate 
when  said  cap  is  in  place.  Has  a  door  or  flap  which  springs  back  so 
as  to  lie  flat  on  the  surface  of  the  front  plate. 

857. *77.  FLUSH  SWITCH;  Harvey  Hubbell,  Bridgeport,  Conn.  App. 
filed  Nov.  16,  1906.  A  wall  switch  of  the  snap  type  having  a  toggle 
link  arrangement  for  moving  the  switch  blade  wnich  is  spring  im¬ 
pelled. 

857,184.  DYNAMO-ELECTRIC  MACHINE  OR  ELECTRIC  MOTOR; 
Robert  Lundell,  New  York,  N.  Y.  App.  filed  Jan.  11,  1906.  In  a 
dynamo  electric  machine  or  electric  motor  of  the  commutator  type,  a 
distributed  field  winding  having  its  main  terminal  connected  in  series 
with  the  armature;  in  combination  with  other  auxiliary  field  terminals 
for  the  sand  field  winding  electrically  displaced  from  the  first-men¬ 
tioned  terminals  and  connected  with  means  for  regulating  the  strength 
of  the  excitation  component  of  the  said  field  winding,  substantially  as 
described. 

857,186.  ELECTRIC  SWITCH;  _  Walter  S.  Mayer,  Philadelphia,  Pa. 
App.  filed  Dec.  13,  1906.  .\  circuit  controlling  device  having  a  socket 

or  casing  with  a  spring-impelled  push  button  which  opens  or  closes  an 
alarm  circuit  when  depressed.  Is  adapted  to  be  inset  in  the  moldings 
or  frame  of  a  door. 

857,191.  ‘automatic  MOTOR  CONTROLLING  APPARATUS;  Fred¬ 
erick  W.  Newell,  Hastings-upon-Hudson,  N.  Y.  App.  filed  Nov.  13, 
1905.  Relates  to  motor  controlling  device  and  provides  a  means  for 
slowing  down  the  speed  of  an  electric  motor  when  said  motor  is  run 
by  some  mechanical  means  such  as  the  load  of  an  elevator  overrun¬ 
ning  its  gear. 

857.«96.  CIRCUIT  BREAKER  FOR  GAS  ENGINE;  Flemion  B.  Pack- 
wood,  Lincoln,  Neb.  App.  filed  Jan.  2.  1906.  An  arm  carrying  a  roller 
is  held  displaced  in  one  direction  by  a  notched  wheel  rotating  with 
the  engine.  In  case  of  reversal  of  motion,  the  notch  moves  the  arm  to ' 
its  reverse  position  and  thereby  breaks  the  ignition  circuit. 

857,215.  APPARATUS  FOR  AUTOMATIC  LIGHTING  OF.GAS  JETS 
AND  THEIR  EXTINCTION  .\FTER  A  PREDETERMINED  TIMT!; 
Fredrik  Testor,  Stockholm.  Sweden.  App.  filed  Nov.  11,  1904.  Au¬ 
tomatic  apparatus  for  gas  lighting  and  similar  purposes  and  arranged 
in  such  a  manner  that  one  or  more  gas  iets  can  be  lighted  by  pressing 
on  a  button  and  extinguished  after  the  lapse  of  a  predetermined  time. 

857,247.  APP.\RATUS  FOR  FUSING  METALS;  Adolph  E.  Menne, 
Crentzthal,  Germany.  App.  filed  July  9,  1906.  Has  means  for  pro¬ 
ducing  an  electric  arc  at  the  point  desired  and  a  nozzle  through  which 
oxygen  is  fed  thereto. 

857,262.  GROUND  AND  FAULT  DETECTOR  FOR  ELECTRIC  DIS¬ 
TRIBUTION  SYSTEMS;  Philip  Torchio  and  Thomas  W.  Varley,  New 
York,  N.  Y.  -Xpp.  filed  March  8,  1907.  Has  a  multiple  conductor 
of  normally  balanced  capacity,  and  a  ring  transformer  surrounding 
the  said  conductor  with  an  electromagnet  in  its  circuit. 

857.267.  REDRESSING  AND  REGULATING  DEVICE  ENABLING 
TO  TRANSFORM  A  SINGLE  PHASE  CURRENT  INTO  A  CON- 


857,247. — Apparatus  for  Fusing  Metals. 


TINUOUS  ONE;  Louis  R.  Auvert  and  Alphonse  F.  E.  Ferrand,  Paris, 
France.”  App.  filed  Aug.  9,  1905.  Rotary  transformer  for  converting 
an  alternating  current  into  a  continuous  one,  or  into  a  pulsating  or 
undulating  current. 

857.277.  ELECTROLYTIC  PROCESS  OF  PURIFYING  LIQUIDS; 
John  T.  Harris,  New  York.  N.  Y.  -Npp.  filed  June  20,  1903.  The 
water  is  led  between  parallel  plates  which  are  positively  charged  so 
as  to  electrolytically  purify  the  water. 

857.311.  REGUL.\TING  ATTACHMENT  FOR  ELECTRIC  LAMPS; 
Chetwood  Smith,  Worcester,  Mass.  .^pp.  filed  Jan.  2,  1903.  A  regu¬ 
lating  apparatus  for  Nernst  lamps  which  will  permit  such  lamps  to 
be  used  in  any  desired  position.  Consists  in  adjustably  counterbal¬ 
ancing  the  circuit  breaker  employed  in  the  regulating  apparatus. 

857.341.  TERMINAL  BOX  FOR  ELECTRIC  CABLES;  Sergius  P. 
t,race  and  Richard  A.  L.  Snyder,  Pittsburg,  Pa.  .App.  filed  Au^.  3, 
1906.  Terminal  box  for  conducting  aerial  and  cable  conductors  in  a 


telephone  circuit.  Provides  means  by  which  the  box  may  be  readily 
opened  to  give  unobstructed  and  easy  access  to  the  terminal  posts,  but 
whereby  the  terminals  are  adequately  protected  from  the  weather  in 
ordinary  use. 

857,367.  MULTI-CONDUCTOR;  Albert  F.  and  William  Shore,  New 
York,  N.  Y.  App.  filed  Jan.  2,  1907.  A  woven  multi-conductor  com¬ 
posed  of  an  insulating  woof  and  individual  conductors  forming  the 
warp,  portions  of  the  conductors  projecting  above  the  general  surface 
of  the  weave  in  the  form  of  loops,  and  adapted  to  serve  as  terminal# 
for  the  branch  conductors. 

857,375.  RECEIVING  APPARATUS  FOR  WIRELESS  TELEGRA¬ 
PHY;  Ludwig  Arnson,  New  York,  N.  Y.  -App.  filed  Dec.  20,  1905. 


857,277. — Electrolytic  Process  of  Purifying  Liquids. 


.A  receiving  apparatus  for  wireless  telegraphy,  comprising  an  aerial,  a 
hysteresis  motor,  means  for  imposing  upon  the  neia  of  the  latter 
wave  oscillations  from  the  aerial,  a  sympathetic  oscillator  having  coils 
in  connection  with  said  motor,  a  local  energizer  of  oscillations  and  an 
inclosing  metallic  box. 

857,378.  ELECTROLYTICALLY  REFINING  METALS;  .Anson  G.  Betts, 
Troy,  N.  Y.  App.  filed  Feb.  20,  1905.  Process  consists  in  first  pass¬ 
ing  heavy  current  between  anodes  through  suitable  electrolyte  until  the 
active  anode  begins  to  diminish  largely,  and  then  shunting  around 
the  tank  containing  said  ancles,  which  shunt  thereafter  increases  pro¬ 
portionately  to  the  diminishing  anode  area. 

857,381.  HEATING  BAR  FOR  ELECTRIC  FURNACES;  Archibald  L. 
Brougham,  New  Yorkj  N.  Y.  App.  filed  Oct.  26,  1906.  A"  heating 
bar  comprising  a  heating  portion  of  low  conductivity  united  at  each 
end  to  a  terminal  portion  oy  numerous  lap  joints. 

857,384.  ELECTRIC  LIGHT  SWITCH;  Harry  R.  Coffey,  Chicago,  Ill. 
App.  filed  Jan.  7,  1907.  An  attachment  for  the  turn  button  of  an 
ordinary  lamp  socket,  having  a  pair  of  lever  arms  with  depending 
cords,  so  that  the  lamp  may  be  controlled  from  a  point  below. 

857,394.  GENERATOR  FOR  ALTERNATING  ELECTRIC  CUR¬ 
RENTS:  William  Hallock,  New  York,  N.  Y.  App.  filed  Sept.  21, 
1906.  An  alternating  current  generator  having  stationary  staggered 
pole  pieces  in  the  field,  a  rotor  traversing  the  field  and  having  con¬ 
necting  pieces  turning  opposite  the  polar  projections,  and  concentrically 
arrangea  field  and  generating  coils  which  comprise  a  singje  coil,  the 
coils  being  placed  on  opposite  sides  of  the  inner  polar  projections. 

857,404.  ELECTRIC  LAMP  REGULATOR;  Emery  jonnson,  Newberg, 
Ore.  App.  filed  Jan.  25,  1907.  Has  a  complete  rheostat  and  con¬ 
trolling  arm  embodied  in  the  lamp  socket  so  that  the  lamp  may  be 
controlled  to  any  desired  brilliancy. 

857,446.  BLOCK  SIGNAL  SYSTEM  FOR  RAILW.AYS;  Honjer  G.  Corn- 
stock,  San  Francisco,  Cal.  App.  filed  Nov.  24,  1903.  Provides  a  com¬ 
bination  of  electrically  actuated  signals  with  mechanism  located  in  the 
path  of  travel  of  the  trains,  which  have  means  acting  on  said  mechan¬ 
ism  to  close  circuits  for  controlling  distance  signals. 

857,458.  CONTACT  BREAKER  FOR  INDUCTION  COILS;  Frank  B. 
Griffin,  Oshkosh,  Wis.  App.  filed  Dec.  3,  1906.  Construction  of 
vibrators  for  induction  coil  comprising  a  base  and  a  straight  flat 
spring.  Has  means  for  adjusting  the  vibration  of  said  spring  and 
means  for  damping  its  movement. 

857,480.  TELEPHONE  SYSTEM;  Lewis  B.  Niemann,  Staplehurst,  Neb. 
App.  filed  March  8,  1907.  In  a  telephone  system,  the  combination  of 
a  subscriber’s  station  including  a  source  of  ringing  current,  and  means 
for  establishing  a  grounded  circuit;  with  an  exchange  station  in¬ 
cluding  a  grounded  signal  drop,  and  a  clearing  out  drop;  a  circuit 
connecting  the  subscriber  and  exchange  stations  together and  a  su^ 
plemental  signal  at  the  exchange  station  connected  in  circuit  to  be 
operated  by  a  current  derived  from  a  subscriber’s  station. 

857.485.  ELECTRIC  HEATER;  James  A.  Reardon,  Seattle,  Wash.  App. 
filed  Feb.  28,  1906.  A  spirally  grooved  cylindrical  insulator  supports 
a  resistance  element  in  a  closed  casing.  The  casing  is  fixed  to  a  handle 
so  that  it  may  be  inserted  in  a  receptaqle  filled  with  liquid. 

857,530.  WIRELESS  TELEPHONE;  Francis  J.  McCarty,  San  Fran¬ 
cisco,  Cal.  App.  filed  Feb.  12,  1906.  In  a  wireless  telephone,  means 
for  intensifying  the  vibrations  from  a  transmitting  device,  said  means 
consisting  of  a  transmitting  diaphragm  with  metallic  contact  points 
upon  opposite  sides,  and  connecting  means,  an  induction  coil,  local  bat¬ 
tery  and  connections  therethrough  and  with  the  coil,  a  spark  gap  inter¬ 
posed  in  the  secondary  circuit  and  a  microphone  transmitter. 

857.560.  PROCESS  FOR  GENERATING  HIGH-FREQUENCY  AI^ 
TERNATING  CURRENTS;  Maurice  Leblanc,  Paris.  France.  App. 
filed  Feb.  5,  1904.  The  process  of  transforming  unidirectional  cur¬ 
rents  into  currents  which  are  alternating  and  of  constant  frequency, 
which  consists  in  charging  a  resonator,  having  R*  small  with  respect  to 
4L 

— ,  with  unidirectional  currents  for  one  portion  of  each  alternating 
c 

period,  and  discharging  the  resonator  through  a  path  of  low  resistance 
during  the  other  portion  of  each  alternating  period,  substantially  as 
described. 

857.561.  APPARATUS  FOR  GENERATING  HIGH-FREQUENCY  AL¬ 
TERNATING  CURRENTS;  Maurice  Leblanc,  Pans,  France.  App. 
filed  March  14,  1906.  A  prime  generator  of  unidirectional  current  and 
an  exciter  winding  therefor,  a  circuit  carrying  alternating  currents 
transformed  from  the  unidirectional  currents,  and  an  electrically  tuned 
circuit  associated  with  this  circuit  and  with  the  exciter  winding  to 
maintain  the  frequency  of  the  alternating  current  constant,  sub¬ 
stantially  as  described. 
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REG.  US.  PATENT  OFFICE. 


Okonite  Insulated 

Wires  and  Cables 

Candee  Patented 

Potlieads 

Okonite  Tape 

Manson  Tape 

THE 

OKONITE  COMPANY 

253  Broadway 
NEW  YORK 


THE 


Standard  for  Rubber  Insulation 

If  you  cannot  control  the 
course  of  the  electric  current 
the  value  of  even  .the  best 
electrical  apparatus  is  lost. 

USE  OKONITE 


D  W  > 
FUSE  CO.  A 

ENCLOSED  FUSES 
AND  CUT-OUTS  IT 


DELTABESTON  MAGNET  WIRE  > 


PROVIDENCE*  R.  1. 


The  Square  Deal  on  Flat  Rate  Service 

One  of  the  imporUnt  uses  of  the  ANDERSON  ELECTRIC  TIME  SWITCH 
is  for  Plat  Rate  Service. 

This  device  will  act  as  the  impMirtial  servant  of  both  lighting .  company  and 
customer.  " 

This  suggests  a  good  way  to  avoid  unprofitable  argument  and  to'  preserve  peace 
and  amity  l^tween  Uie  company  and  the  public. 

A  reliable  device  is  a  necessity  for  such  service.  The  Anderson  Electric  Time 
Switch  covers  this  requirement  p^ectly . 

We  shall  be  glad  to  send  a  descriptive  circular  on  application. 

ALBERT  A  J.  M.  ANDERSON  MFC.  CO.  Boston  New  York  Chieago 


“ADVANCE” 

R.esistai\ce  Wire 

Temperature  Coefficient: 


Paranite  Telephone  Cables  are  made  in  anji 
number  of  conductors  up  to  and  including  200 
Conductors  or  100  pair.  Made  either  twisted 
conductors  or  laid  parallel. 

Listed  in  No.  19  B.  &  S.  Gauge  Copper  only, 
which  IS  generally  the  accepted  standard,  but  can 
be  made  in  any  B.  &  S.  Gauge.  Sizes  not  listed 
at  proportionate  price. 

It  is  recommended  that  Lead  Covered  Cables 
be  used  for  outside  work  altogether  :  the  Braided 
Cable,  however,  is  thoroughly  saturated  with 
waterproof  compound. 


Particularly  adapted  for 
measuring  instruments 
and  appai  .ttus  in  which 
the  wire  is  alternately 
heated  and  cooled. 

Furnished  also  in  ribbon  and  sheet. 

Driver-Harris  Wire  Co. 
Harrison,  New  Jersey  * 


Lead  Covered  Telephone  Cable 


Braided  Telephone  Cable 


NATIONAL  ELECTRIC 
CODE  STANDARD 


Indiana  Rubber  ® 
Insulated  Wire  Co. 

JONESBORO, IND 


like  to  be  “shown”  w' 


Would 


ARMALAC 


Is  recognized  as  the  standard  in¬ 
sulation  for  armatures  and  field 
coils  ? 

A  postal  card  will  start  something. 
Our  business  is  increasing.  Get 
in  line  and  follow  the  crowd.  — 


Massachusetts  Chemical  Co. 

—  Walpole,  Mass.  ========= 

Operates  Walpole  Rubber  Works,  Walpole  Varnish  Works 

Largest  Manufacturers  of  Insulating  Compounds 
and  Friction  Tapes  in  the  World 
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RigidSpkications 

i  should  call  for  the  best  flexible  I 
conduit,  in  the  wiring  clause.  I 


When 

CIRCUL  AR  LOOM 

is  named,  it  means  that  the 
Architect,  Contractor,  Engin¬ 
eer  and  Owner  will  feel  abso¬ 
lutely  satisfied  with  the  work 
when  it  is  completed. 

All  boards  of  fire  underwriters 
approve  of  it.  x 

AhericanuKarLoohCo 

Chelsea  rap  Mass. 

'^WADRK  CHICAGO  SAN  FRANCISCO 


For  Fourteen  Years 

OUR 
WIRES 

have  enjoyed 
a  high  repu¬ 
tation  where- 
ever  used. 

NATIONAL 
ELECTRICAL 
CODE 

STANDARD 

I.X.L. 

Brands 

Rubber  Covered, 

Slow  Burning, 

Weather  Proof  Slow  Burning 
Annunciator  and  Office  Wire 

PROMPT  SHIPMENTS 

COLLYER  INSULATED  WIRE  CO. 

PAWTUCKET,  R.  I. 

2682 


CRESCENT 

RUBBER-INSULATED 

Wires  and  Cables 

National  Code  Standard 
Main  Office  and  Factory,  TRENTON,  N.  J. 


- THE - 

National  Conduit  &  Cable  Co. 

Executive  Office! :  41  PARK  ROW,  NEW  YORK.  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Boston  Philadelphia  Chicago  San  Francisco 


ATLANTIC  INSULATED  WlRE&  CABLECO. 
WIRES  AND  CABLES 

rOR  SUBMARINE.  AERIAL.  UNDERGROUND  AND 
INTERIOR  USE 

FACTORY.  120  LIBERTY  STREET 

STAMFORD,  CONN.  NEW  YORK  CITY 


''‘.r'  LEAD  COVERED  PAPER  rno  RUBBER  INSULATED  CABLES 
FOR  TELEPHONE, TELEGRAPH  ANO  POWER 

'csTHBLisHCDiaie  Office-69  South  Street  New  York 
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C.>\\CKQ>0.  \V\- 


IHSULATING  PAPER 


WINDING  MACIUNEDY 

FOR  INSULATING  WIRE 

AMERICAN  INSULATING  MACHINERY  CO. 

N.  W.  cor.  Hancock  and  Oxford  Sts.,  PHILADELPHIA,  PA. 


HOLLIRGSWORTH  ft  VOSE  CO. 

141  MILK  ST.,  BOSTON,  MASS. 


Bay  State 
Insulated  Wire 
^  Cable  Co. 

Park, 

Mass. 


Manufacturers 

of 

Insulated 
Wires  and 
Cables  of 
every  de¬ 
scription. 


ALFRED  F.  MOORE 


Manufacturer  of 


Insulated 
Electric  Wire 


FLEXIBLE  CORDS  AND  CABLES 


STUART 

HOWLAND 

_ CO _ _ 


New  England'sGreat  Sup-* 
ply  House. 

Everything  Electrical  at 
reasonable  prices. 

Prompt  deliveries  as¬ 
sured. 

Write  for  catalog  and 
price  list. 

- BOSTON,  MASS. - * 

261-281  Devonshire  St.  and  4-5  Winthrop  Sq. 


SII^LfX 


RUBBER  INSULATED 

WIRES 

AND 

CABLES 

Aerial  Submarine 
Flameproof 

Lead  Covered  Steel  Taped 

1146  Monadnock  Block,  Chicago 
Standard  Electrical  Works,  San  Franeiaco 

PROMPT  ATTENTION  TO  SPECIAL 
REQDIREMBNTS 


202  North  Third 
PHILADELPHIA,  PA. 


i! 


I 


SUMlCSt 


India  Rubber  &  Gutta 
Percha  Insulating  Co. 


Habirshaw  Red  Core  Wires  Used  Throughout 


Engineering  Societies  Building 
New  York  City 


Offices :  253  Broadway,  New  York  City 
Works:  Yonkers,  New  York 


Rubber  Covered 
Wires  &  Cables 


HAZARD  I 
STANDARD  Mp 

Rubber  CoYered,  Weather  Proof 

WIRES  and  CABLES 

MAGNET.  OFFICE  ANNUNCIATOR  WIRE 

Hazard  Manufacturing  Company 

WILKILSBARKE.  PA. 

Offices  and  Warehouses: 

NEW  YORK  PITTSBURG  CHICAGO 


For  all  Classes  of  High-Grade  Electrical  Service 


NATIONAL  INDIA  RUBBER  CO 


42  Broadway.  New  York 


BELDEN  TELEPHONE  CORDAGE 

*•  LOOKS  WELL  AND  WEARS  BETTER.** 


When  you  think  of 

Twisted 


Think  of  the 

Detroit  insulated  Wire  Co. 

DETROIT.  MICH. 

which  SPECIALIZES  in  this  line 
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J$ 


OKON  ITE 


Is  a  guarantee  of  uninterrupted  service  and  elimination  of  ex¬ 
pense.  Used  and  endorsed  by  leading  electrical  authorities 
everywhere  as  the  standard  for  rubber  insulation. 


(Mnti  €lni]rtr 

GENERAL  WESTERN  AGENTS 


264-266-268-270  Fifth  Avenue,  Chicago 


TRADE  MARK 
REO.  U.  S.  PATENT  OFFICE 


If  it’s  a  machine  used  in  making 
Electric  Wire  or  Cable 

We  make  it.  Our  line  includes  cabling,  insu¬ 
lating,  twisting,  stranding  machinery;  also  ma¬ 
chinery  for  the  W'ire  Rope,  Rubber  and  allied 
industries. 

The  cut  illustrates  one  of  our  lead  presses  for  cov¬ 
ering  cables  with  tin-alloyed  lead.  Made  for  any 
size  and  any  desired  firing.  Over  too  other  ma¬ 
chines.  See  our  Bulletins. 

AITON  machine:  CO. 

Office:  Arthur  S.  Beves,  Pres.  Works: 

126  Liberty  St.  Thos.  A.  Aiton.  V.-Pres.  HARRISON, 

NEW  YORK  J.  B.  M.  Showell,  Sec  y.  N.  J. 


ELECTRIC  CABLE  CO. 

ManuActurera  oT 

Voltax,  the  inaulatii^  confound.  Voliax 
wires  and  cables. VveatKer-proof  wire. 
Magnet  wire,  field  and  armature  coils. 

lyBaftery  Place,  New\brk 
9^5  Old  SoutK  Buildir^,  fusion. 
.324  Deau-bom  iStreet,  Chicfi^o 


Insulated 

Wires  and  Cables 
Bare  Copper  Wire 


John  A.  Roebling’s  Sons  Co. 

Tkkmton,  New  Jeesby 


■■11  PMSkart  StiIm. 

Electric  Cables  Field  Transformers 

Armatures  Magnet  Colls 

Putbort  P.t«nU 

J.  P.  DEVINE  CO.,  «•  "~SSSSS*lirT.'“'*’< 

OVER  700  APPARATUSES  IN  USE* 


SILK 


For  Ekctricai  Purposes 


Silk  for  Insulating  Finest  V/ire 
ALL  KINDS  BRAIDING  SILK 


.William  Ryle 


54  HOWARD  STREET 
NEW  YORK  CITY 


STAR  wijj^ BRAND 

HARD  DRAWN 

RECTANGULAR  COPPER  BAR 

For  Klectrical  Purposes 

Made  from  best  selected  Lake  copper.  Highest  conduc¬ 
tivity.  We  have  a  large  stock  of  various  sizes  always  on 
hand.  Our  full  stock  sheet  will  be  sent  on  application, 
showing  full  stock  consisting  of 

Otsp  2,000,000  Pounds 

of  brass  and  copper  material  in  rods,  sheets  and  tubes. 
Ready  for  immediate  shipment 

U.  T.  Hungerford  Brass  ^  Copper  Co. 

497-503  Peerl  St.,  N.  Y. 
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“  'American  ’  Shunts  are  Interchangeable." 

“AMERICAN” 

INTERCHANQEABLE 

SHUNTS 


ELECTRO  MAGNETS 

ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 


NEW  YORK  OFFICE,  26  CORTLANDT  ST. 
LICENSEES  OF  THE 
VARLEY  DUPLEX  MAGNET  CO. 


*'  ‘Americ.n’  IntercbaiiBeable  Shunt.” 


Shunt  interchangeability  has  long  been 
wanted  by  engineers.  It  prevents  de¬ 
lays  and  saves  money.  In  the  past 
shunts  have  not  been  made  this  way  be¬ 
cause  it  costs  more,  and  is  harder  to  do. 
But,  it  is  our  firm  conviction  that  the 
great  electrical  industries  deserve  the 
best  instruments  it  is  possible  to  make; 
therefore,  notwithstanding  the  extra  cost 
of  careful  adjustment,  “  American” 
Shunts  are  interchangeable. 

This  means  that  an  instrument  may  be 
repaired  or  replaced  without  touching 
the  shunt.  Also,  any  number  of  shunts 
of  the  same  or  different  capacities  may 
be  used  with  one  instrument  Just  think 
what  this  means  with  portable  as  well  as 
switchboard  types. 

Each  American"  switchboard  shunt 
is  adjusted  to  give  just  50  milli-volts  drop 
on  full  load,  and  each  instrument  is  ad¬ 
justed  so  that  50  milli-volts  gives  full 
deflection.  In  our  shunts  thermo-electric 
and  temperature  errors  are  eliminated. 
Electrically  and  mechanically  they  are  of 
ample  and  strong  design. 

Interchangeable  Shunts  are 
Distinctly  “American.” 
Order  “American”  Instru¬ 
ments  on  Your  Next  Job. 

Catalog  60  is  yours  for  the  asking. 

American  Instrument  Co. 

JAMES  Q.  IIDDLE,  Qeacral  Salei  Ageat 

1114  Chestnut  St.,  PHILADELPHIA,  U.  S.  A. 

T.  G.  SEIXAS  a.  B.  weeks  HOLABIRD-REYNOLDS 
Singer  Building  5628  lackson  Ave.  ELEC  CO. 

New  York  Chicago  116  Eaat  5th  Street 

Los  Angeles 


NEW  ENGLAND  BUTT  CO. 


Manufacturers  of 

INSULATING  MACHINERY  1 

BRAIDING, TAPING.  WINDING  TWINNING. 
CABLING.  STRANDING,  POLISHING  AND 
MEASURING  MACHINES,  CABLE  COVER¬ 
ING  BRAIDERS  (3) 

riNE  CASTINGS  A  SPECIALTY 
304  Pearl  St. 

PROVIDENCE.  R.  I. 


USE  A  SHELBY  TUBE 

INSTEAD  OF  MACHINED  STOCK  OR 
CASTINGS. 

SHELBY  SEAMLESS  STEEL  TUBES  ARE 
FURNISHED  IN  ALL  SIZES.  GAUGES, 
LENGTHS  AND  DEGREES  OF  HARD¬ 
NESS. 

SPECIFY  YOUR  REQUIREMENTS;  WE 
WILL  FURNISH  MAT^IAL  THAT  WILL 
SATISFY  THE  CONDITIONS. 

SHELBY  STEEL  TUBE  COMPANY 

PITTSBURGH  NEW  YORK  CHICAGO 


IO2t-CMKAC0  STOCK  CXCN 
CHI 


to  CAST  23pd  STREET 
NEW  VORM 


Platinum 

Scrap  Purchased 


CONTACTS  OF  all  forms 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK.  N  J 
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“Facts  aliout  Storani  Batteries” 


A  Booklet  just  issued  containing  special  information  for 
the  guidance  of  Supply  Houses,  Dealers  and 
Contractors  who  handle 

The  "Cblocibc  Hccumulator”  and  the  “Eribe"  Eattcrte 

It  will  be  sent  upon  request. 

THEELEGTTOG  STORitfEBATTEKYGO. 


PRiLAou.rHiA:  Nxw  Yoxk: 

AUcfheny  Are.  &  19th  St  100  Broadway. 

San  Fkancisco: 

1 1  Hawthorne  St. 
Atlanta:  Candler  Bldg. 


PHILADELPHIA 

Boston:  Chicago:  Pittsbubg:  St.  Lotus: 

60  State  St.  Marquette  Bldg.  Frick  Bldg.  Annex.  Wainwright  Bldg. 

Clxv eland: 

Citizens’  Bldg. 

Canada:  Canadian  General  Electric  Co.,  Ltd.,  Toronto. 


-5- 

POINTS 


TO  BE  CONSIDERED  IN  CONNECTION  WITH 

GOULD  BATTERIES 

1 .  Greatest  contact  surface  for  active  material. 

2.  Lowest  intensity  of  action  per  square  inch  of  contact. 

3.  Least  dislodgment  of  active  material  from  plate. 

4.  Greatest  reserve  base  of  unformed  lead. 

5.  Absence  of  secondary  actions,  because  only  chemically 

pure  rolled  lead  is  used. 


Sales  Offices — 
CHICAGO: 

Rookery  Building. 

BOSTON: 

89  State  Street. 

SAN  FRANCISCO: 
Monadnock  Bldg. 

TORONTO,  ONT.: 

62-64,  Wellinston  St..  West. 


mam 


ta. 


Main  Office — 
NEW  YORK: 
34t-347  Fifth  Ave. 


Works — 
DEPEW,  N.  Y, 


lO 
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“  liflU  ArcumulaJur" 

Has  a  Plante  positive  plate  and  a  Faure 
negative  plate,  insuring  economical  and 
reliable  operation  in  a  storage  battery  in¬ 
stallation  for  any  purpose. 

National  ^att^rg  (Eompang 

ELECTRIC  STORAGE  BATTERIES 
BUFFALO.  N.  Y. 

Chleaao  Offle*  Naw  York  OHIaa 

460  OLD  COLONY  6LDC  1 606  BROADWAY 


BATTERIES 


ACTIVE  MATERIAL  GROWN 
AND  LOCKED  IN 

The  basis  of  the  Bijur  battery  is  a  minute  cell  of  metallic  lead 
in  which  the  active  material  grows — locking  itself  in  as  it 
expands,  so  disposed  as  to  be  perfectly  open  for  circulation 
of  electrolyte  and  escape  of  gases,  while  readily  accommoda¬ 
ting  itself  indefinitely  to  the  changes  of  volume  occurring 
with  charge  and  discharge. 


STORAGE  BATTERY  CO 


Officaat  Works  t 

43  BROADWAY.  N.  Y.  BOONTON,  N.  J. 


VOLTMETERS  AND  AMMETERS 

SWITCrBOARD  TYPE.  Roun^ Pattern ^  m. 

'  PORTABLE  TYPE 

L.  M.  PIGNOLET,  80  Cortlandt  Street,  New  Yerk 

Foreign  Agents:  The  Electrical  Apparatus  Co.,  Caxton  House, 
Westminster,  London,  S.  W. 

“KENT  POCKET  METERS”  ‘S.lt’iTbr 

1  "Dead  Beat” — Accuracy  Guaranteed. 

Combination  Volt-Ammeters, 
volts,  0-30  amperes,  price  $6.00. 

0-10  volts,  0-30  amperes,  price  $7.00. 

0-30  amperes,  price  $4.00. 

0-20  volts,  price  $5.0o‘ 

The  Atwater  Kent  Mfg.  Works.  34  North  Sixth  St..  Phllsdelphla.  Pe. 

STRONG  and  w  A  p  VF  TC  For  IISTRUMEITS 
PERMANENT  FI  AljlT  IL  1  C3  tid  TELEPHONES 
Obtained  by  using 

**REMY*’  Wolfram  Magnet  Steel 

A.  C.  Leslie  ^  Co.,  Montreal,  Canada 

Agents  for  NortH  Asnoric 

1  PnPpQT  1  Free  from  iron,  and  is  the 

■  1  batteries.  Acheson 

THE  WORLD  1  Graphite  electrodes 

1  1  excel  all. 

II  INTERNATIONAL  ACHESON  CRAPHITE  COMPANY 

1  Nlacurii  ralU.  V,.  1  .  H 

^  \  TEST  YOUN  BATTERIES  WITH  AN 

ELDRED6E  BATTERY  VOLTMETER 

For  Testing  Primary  and  Storage  Batteries, 
o  to  3  volts,  o  to  6  volts,  o  to  lo  volts. 

ELDREDCE  ELECTRIC  MFC.  CO. 
SprlngHold,  Mass  U  S.  A. 

WILLA 

STORAGE  p'u‘’rpSscs 

M  TT  "T  f""  1  P"  ^  Manufactured  by 

Ijfl  1  1  I"  IT  II"  J  TheWillard5tora$eBatteryG. 

f  L/ni  1  IL.lllL.wy  Cleveland, Ohio 

1 
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Port 


"wQm”SYsmMS 


Get  Type  K  Meters  to  Meter  the  Watts 


Accurate 

Reliable 

Popular 


TVp*  K.  Form  SAA, 
Single-Phase  Meter. 


from  your  generator.  They  record  them  all. 
You  know  absolutely  how  much  energy  your 
customer  uses.  He  is  getting  all  he  pays  for 
and  you  know  you  are  receiving  pay  for  all 
the  energy  he  uses.  It  will  pay  you  to  in¬ 
vestigate 

Type  K  Meters 

**After  a  thoro  test  of  the  dif¬ 
ferent  makes  of  meters  we  de¬ 
cided  to  adopt  the  Port  Wayne 


meter,’ 


customer  who 


uses  2800  Type  K  meters.  They 
stand  the  test  and 

Operate  Satisfactorily 

Ask  for  Bulletin  1053  Now. 


Simple 

Durable 

Standard 


Type  K,  Form  SAB, 
Single-Phase  Meter. 


SALES  OFFICES 


Atlanta 

Boston 

Cincinnati 


New  Orleans 


Chicago 

Detroit 

Grand  Rapids 


MAIN  OFFICE 

FORT  WAYNE,  INDIANA 


SALES  OFFICES 


New  York 

Pittsburg 

Philadelphia 


Syracuse 


St.  Louis 
St.  Paul 
San  Francisco 


METER  TALK 


Tips  on  Electrical  Instruments 


No.  19 


TTTT  IT  according  to  Webster,  is:  “That 
^  ^  which  gives  disturbance,  uneasiness, 

misery,  annoyance,  vexation.” 

The  Duncan  Dictionary  says:  “TROUBLE  is  an  intensely 
disagreeable  and  unsympathetic  experience  that  comes  to  managers 
of  electric  lighting  plants  who  do  not  use  DUNCAN  METERS. 
It  makes  its  appearance  each  month  in  the  form  of  nightmares 
that  sit  hard  and  heavily  upon  the  chest  of  the  guilty  for  several 
nights  before  the  customers  commence  to  pay  their  bills.  Then 
when  these  patrons  pay  for  their  light  and  power,  they  also  pay 
their  respects  to  the  manager,  but  in  such  a  manner  that  he  no 
longer  fears  the  nightmares,  since  he  is  now  up  against  the  real 
thing — TROUBLE.” 

Now,  some  people  go  gunning  for  trouble,  while  others  have  it 
thrust  upon  them.  The  station  manager  that  is  in  a  quandry  as  to 
which  make  of  meter  to  purchase,  is  gunning  all  right;  but  he  who 
decides  adversely  to  his  own  interests  by  not  purchasing  DUNCAN 
METERS  will  surely  have  it  thrust  upon  him  by  his  own  hand, 
as  did  Samson  when  he  pulled  down  the  pillars  of  the  Philistine 
Mansion. 

Moral:  Hang  up  your  musket,  and  let  the  other  fellow  do 
the  gunning;  pay  attention  to  business;  and  use  none  but 
DUNCAN  METERS. 

Our  sales  have  been  trebled  in  the 
last  1  5  months.  Write  for  discounts. 


DUNCAN  ELECTRIC  MFC.  CC. 


|1  ^  ^  ’  T  be  careless  in  mounting, 
11 MN  I  connecting,  handling  and 
shipping  instruments. 
Give  them  a  chance  to  start  life  right, 
anyway. 


LAFAYETTE,  IND. 


Once  Properly  Started 

KEYSTONE  INSTRUMENTS 

will  stay  satisfactory 
and  can  always  be 
depended  upon.  They 
are  high-quality  from 
end  to  end.  Price — 
higher  than  inferior 
goods,  lower  than 
some  that  are  no  better. 

Switchboard  and  portables  for  A*  C.  and  D.  C. 

Write  for  Catalog  14 

Keystone  Electrical  Instrument  Co. 

\  9th  St.  and  Montgomery  At#..  Philadelphia  . 
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l^s  &  NORTHROP  Co. 

pHfLAOA. 


I  For  Testing  Consumers’  Meters 


Everyone  knows  that  a  uigh  ratio  of  torque  to  w’eight  J 
on  bearings  is  essential  to  light  load  meter  accuracy,  and  jf 
to  the  continued  maintenance  over  extended  periods  of  all  4 
around  accuracy.  3 

In  the  Sangamo  Meter,  the  ratio  of  torque  to  weight  5 
is  five  times  that  of  its  nearest  competitor.  Do  you  ap-  4 
preciate  that?  Five  times.  5 

The  above  alone  would  be  considered  an  unanswerable  » 
argument  for  most  metep,  but  it  is  but  one  of  a  score  of  4 
practical  features  in  which  J 

SANQAMO  LEADS  | 

Send  for  literature ;  it  will  pay  you  to  get  posted.  4 


Standard  Ranges,  300  to  60,000  Watta. 

the  WHITNEY  portable  wattmeters  are  un¬ 
questionably  the  best  standards. 

They  are  dead  beat,  have  scales  10  inches  long, 
are  extremely  rugged  and  practically  absolutely 
accurate. 

•  SEND  FOR  PRICES. 

WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY 

MACHADO  *  ROLLER.  Canaral  SsIm  Agants 
Monadnook  Bldo.,  Chloago,  III.  208  Broadway,  N.  Y. 


Sangamo  Electric  Co 

SPRINGFIELD,  ILL. 


Waaoo  Supply  Co. 


LEEDS  a  NORTHBUP 

POTENTIOMETER 


THE  STANDARD  FOR  ACCURATE  CALIBRATIO« 

OF  D.  C.  AMHETEES  AND  TOLTHETEIS  t  S  I 

DIRECT  READING 

CONVENIENT  TO  USE 

EASILY  UNDERSTCX>D 

Ib  Daily  Uaa  by  tha  Lardatt  LUht  and  Pawar  Camyanla* 

THE  LEEDS  ft  NORTHROP  CO. 

CHICAGO  OFFICE,  PT4TT  ATtPT  PHI  A 

Moaadnock  Block.  rnll-A.LIt.Lr'niA* 


ROBERT  POCKET  METERS 

For  General  Battery  Teetina 
Dead  Beat,  Accurate,  Durable,  Uuaranteed.  (Uiact.  to  Tnda.) 
VOLT-AAMKTERS. 
lO-  S  volts,  (V30  amperes) . 1 

0-  6  volts,  0.30  amperes) . >16.00  incl.  leather  case. 

lOU  volts,  0.30  amperes' . < 

AMMETERS. 

'0.30  amperes . 64.00,  indl.  leather  case. 

VULT-METERS 

'04  volts)  '(Ml  volts)  0-12  volts),  64.00  incl.  leather  case. 
Bend  for  latest  catalos- 

ROBERT  INSTRUMENT  CO.,  4«  Shelby  »»..  Detroit  Mich..  U.Sjl. 
Eastern  Beilins  Acentp  and  stock  carried  to  L.  H. 
Fromp  A  CVi.,  2M  Greenwich  8t..  New  York  Cnty,  N.  Y. 


Queen  Decade  Portable  Testing  Set 

17  DIFFERENT  SIZES 


Write  for  Circalar  403, 
with  colored  diagraoii 


QUEEN  <&.  COMPANY.'lnc.  ' 

ta  A.rcH  Sta.  PHll^ADKl^PHlA.  PA. 


8PLITDORF  IGNITION -NONE  BETTER 

The  SPLITDORF  COIL 

makes  friends  wherever  it  goes— because  it  does  the  work  for 
which  it  was  made  so  much  better  than  any  other  (mil.  If  you 
want  perfect  ignition,  use  a  SPLITDORF. 

Ask  Department  H  for  catalog 

C.  F.  SPLITDORF 

361-3-5  Walton  Avenue  New  York 


k  * 

E  Torque  Talks  t 

N- 

J 

-  t..  - 


'•  / 


AMPEBES 


For 

Electric 

Launches 

or  other  places  where 
there’s  jar,  shock,  vi¬ 
bration  or  moisture. 


make 


To  date,  that’s  the 
number  of 


The  permanently 
accurate 


Bastian 

Wattmeters 


which  one  of  our  cus 
tomers  has  ordered. 


His  last  letter  reads 


“Please  ship  us  by  freight  at  once  25  no  v.  20  amp. 
Bastian  Wattmeters.  We  now  have  about  forty  of 
these  meters  on  our  lines  and  consider  them  an  ideal 
meter  for  the  class  of  consumers  for  which  they  are  in¬ 
tended.  Please  book  our  order  for  fifty  of  these  meters, 
twenty-five  to  be  shipped  at  once  and  twenty-five  some¬ 
time  in  July.” 


Wheatstone  Bridge  and 
Qalvanometer  Set. 


COMPLETE  FOR  ALL  TESTS. 


The  Simplicity  and  Absolute  Accuracy  of 
Bastian  Wattmeters  appeal  to  this  customer — 

they’ll  appeal  to  you  for  the  same  reasons.  Let 
us  send  vou  one  on  trial. 


NET  PRICES 

10  Amperes,  $8.50 
20  Amperes,  $9.50 

LESS  IN  QUANTITIES 


Either  110,  220 
or  SOO  volU 
D.  C. 


HELIOS  MFG.  CO.,  Bridesburg,  Phila 


Voltmeters  and  Ammeters 

®NEW  BABT  TYPE 

75  amp.  or  160  volt 

^  ^  Price,  $12.00 


Designed  and  Manufactured  by 

FOOTEg  PIERSON  (SL  CO 

160-162  DUANE  STREET,  NEW  YORK 


136  Liberty  St 


Diameter  of  case.  7  in. 


'J 


i':::<<iMi:!!ijii'!:::ii!!iiiii''!:;;i 


issiii 

:!!!!!!!<! 


'PREVENTS  V^^TE 

OF  YOUR  CURRENT 

THROUGH 

IGNORANCE  OR  DISHONESTY 
k  OF  THE  CONSUMER  4 


rot-  ELECTBrCAL  *NSUIATMIN 
afti:  MECHANICAl 
PURPOSES 


'«.iclr  m 

SHEETS.  RODS 
TUBES,  WASHERS, 

DISCS  and  SPECIAL  SHAPES 


COLORS 

RED,  OREV  and 
gUACK.  Writ*  for  Eitimatr* 


UNIVERSAL  MFG.C0i 


206-208  ILLINOIS  ST.  CHICAGO 


WILLIAM  H.  BRISTOL 


electric  pyrometers, 

■  RECORDING  MILLI-VOLT- 

METERS  AND 
AMPERE  METERS 

For  All  Ranges  of 

Temperature  to  3000°  F. 

and  for  currents  from 

One  Thousandth  of  One  Volt 
to  Thousands  of  Amperes 

Uniformly  graduated  acalea  over 
entire  range. 

For  Power  Plant  Tests  and  Investigations 
Where  Precise  Measurements 
are  required. 

S0n4  for  Circulars. 

WM.H.  BRISTOL,  45  VeseySt.;  New  York  City 


Hartford  Porcelain 

THE  BEST  THAT  CAN  BE  MADE>^ 


THE  HABTFORD  FAIENCE  CO. 

Hartfard  •  •  •  Conn*  ^ 


Electrical  Recordinf  loBtrumeots  for  Every  Purpose. 

Speed  of  trains  and  steamships;  Temperature,  Ammeters,  Volt¬ 
meters,  Wattmeters,  any  range  from  milli-amperes  and  milli-volts  to 
thousands  of  amperes.  Simply  a  first-class  electrical  instrument 
with  the  recording  feature  added.  Records  are  clear,  clean  and 
permanent. 

Central  Laboratory  Supply  Co.,  Lafayette,  Ind. 


A  Pliable  Outdoor 
Insulating  Material 

Absolutely  unchanged  by 
longest  exTtosure  to  weather 

FLEXIBLE  AND  ELASTIC 
Ask  ns  for  Samples 

United  Indurated  Fibre  Co.,  Lockport,  N.Y. 


VULCANIZED  FIBRE 


Highest  grade  for  electrical  insulation  and  mechanical 
purposes.  In  sheets,  tubes,  rods,  and  special  shapes. 
Catalogue  and  samples  on  application. 

Vulcanized  Fibre  Co.  Wilmington,  Del. 


Ij 
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A  Certain  Satisfaction 

in  buying  an  article  Which  has 
made  good  under  ail  conditions 

CARTON-DANIELS  ARRESTERS  HAVE  A  RECORD 
OF  MANY  YEARS  OF  UNQUESTIONABLE  SERVICE 

With  a  proper  equipment  of  Garton-Daniels  Arresters  lightning  or  static 
charges  always  have  a  path  to  earth  of  lower  resistance  than  the  insulation 
of  the  apparatus. 

Then  when  the  lightning  charge  has  passed  to  the  earth  the  flow  of  normal 
current  is  immediately  and  absolutely  cut  off. 

The  discharge  path  has  the  smallest  possible  air-gap.  The  flow  of  normal 
current  is  not  broken  at  the  air-gap,  but  between  the  armature  and  the  up¬ 
per  carbon. 

Many  other  points  of  superiority  fully  explained  in  our  new  bulletin,  just 
published,  No.  22. 

Electric  Service  Supplies  Co. 

“Supplies  for  Every-  Electric  Service" 

&ENOLUND  DEPT.  PORTER  &BEeCr  DEX>X  QARTON-XtANlELS  DEPT. 


PHILADELPHIA  CHICAOO  KEOKUK 

-  BRANCHES  - 

NEW  YORK  PITTSBURG  SAINT  LOUIS  ATLANTA 


MICA 


Of  all  Qualities  in  any 
Form  at  Lowest  Prices 


EUGENE  MUNSELL  AND  CO. 

NEW  YORK - AND - CHICAGO 

Insulation  That  Is 

MIcanIte,  LInolapa,  M.  I.  C.  Compound,  Empire 
Cloth  and  Paper.  For  Years  tha  Standard 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK -  AND - CHICAGO 


The  C-C  Non-Gap  Ar¬ 
rester  is  a  dead  short 
circuit  to  lightning.  It 
has  neither  Air-Gap  Re¬ 
sistance,  Inertia,  Self  In 
ductance  nor  Circuit  In 
ductive  Impedance.  You 
will  use  them  if  you  want 
protection. 


Woollei  Eltctric  Co. 

259  Frisco  Bldg. 
8T.  LOU  18,  MO. 


Absolute 

Protection 

Afforded 


by  the 


Phantom  View,  Model  A 


Shaw  Non- Arcing 
Lightning  Arrester 

A  straight  path  to  earth  of  maximum  capacity 
for  all  lightning  discharges  and  other  abnormal 
potentials.  An  impenetrable  barrier  to  the  dy¬ 
namic  line  current. 

New  design,  now  ready,  is  made  for  all  voltages. 

Write  for  Bulletin  E. 

Lord  Electric  Co.!' 

904  Fuller  Building  New  York,  N.  Y. 
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VICTOR  INSULATORS 


IN  LINE  WITH  MODERN  PRACTICE 
IN  LINE  WITH  MODERN  MANAGERS 

The  Insulator  Book  sent  on  Request 

LOCKE  INSULATOR  MFC.  CO. 

VICTOR.  N.  Y.  2  ^ 


THOMAS  INSULATORS 

Made  in  All  Sizes  Made  for  All  Voltages 

PORCELAIN  BUSHINGS 

Of  All  Descriptions 


For  Prices  Write  to 

R.  THOMAS  &  SONS  CO. 

FACTORIES :  SALES  OFFICE 

BAST  LIVERPOOL.  O.  39  Cortlandt  Street 

LISBON,  OHIO  NEW  YORK 


SEE  THE 

TEATS  ON  TNE  PEHICOAT 

They  take  all  the  moisture  from 
the  inner  and  outer  surface  of  the 
insulator  and  keep  the  pin  drv. 


HEMINCRAY  CLASS  COMPANY 


We  wish  to  anounce  to  our  present  pstrons 
snd  those  interested  in  the  purchase  of 

Electrical  Porcelain 

That  we  are  now  in  a  position  to  furnish 

Transformer  Tubes,  Catenary 
Spools,  Wall  Tubes,  SparK 
Pln^s,  Hig'h  Tension  Insulators 

of  special  desi^,  and  all  classes  of  Wet 
Process  Porcelain,  as  well  as  Pressed  Special¬ 
ties  made  by  the  Dry  Process. 

Blue  prints  and  designs  are  solicited  for 
quotation. 

Diamond  Porcelain  Co. 

Incorporated  1900. 

TRENTON,  NEW  JERSEY 


Factories, 


MUNCIE,  INDIANA. 


Do  Not  Buy  Insulators 

Until  Tou  Hat*  Examined  Those  Made  by 

The  Lima  Insulator  Co. 

Of  LIMA.  N.  Y. 

^hey  are  the  best,  they  stand  the  test 

Exery  piece  tested  to  Its  arcing  capacity 
before  shipment 

All  sizes,  for  any  line  roltage,  up  to  100,000  volts 


Clark  Insulator  Clamps 

This  shows 
Standard 
Type  B 
(Pat.)  for 
use  with  small 
standard  insula- 
Cast  from 
er  bronze  or 
malleable  iron 
with  steel  carriage 
bolts.  Other  types 
for  every  service. 
Write  for  bulletins 

Clark  Electric  & 
Mfg.  Co. 

135  Brosdwsy,  N.  Y. 


US 


The  Ohio  Brass  Co. 

MANSFIELD,  OHIO 


V  Underground 
Transmission 

Without  Conduits  or  Lead 
Encased  Cables 


WHY  USE 


OLD  STYLE 


METHODS  THAT  NOT  ONLY 


COST  MORE  TO  INSTALL— B\7T 


COST  MORE  rOR  REPAIRS? 


WE.  HAVE  THE.  ONLY  SOLID  SYSTEM 

FOR  ELECTRICAL  TRANSMISSION  UNDER  ANY  VOLTAGE 


TELEPHONE 
TELEGRAPH 
RAILWAY  OR  POWER 


LOW  FIRST  COST 

LOW  COST  in  MAINTENANCE 
PERFECT  SAFETY 


WE  WILL  EXECUTE 
CONTRACTS  OF 
ANY  DIMENSIONS 


Not  affectod  by  cHan^e  of  Writ*  ns  for  Estimates 
temperature  or  climatic  con*  and  References  Before 
ditions.  Concluding  Your  Plans 


Four-piec^  Cemented,  6o,ooo-volt 
Insulator.  Catalogue  No.  9418. 

An  absolutely  uniform  and  highly  vitrified 
structure,  combined  with  the  necessary  me¬ 
chanical  strength,  are  essential  to  the  satis¬ 
factory  operation  of  a  high-tension  insulator. 

Samples  from  each  kiln  of  Ohio  Brass  Co. 
Insulators  are  subjected  to  a  rigorous  test 
for  porosity. 

The  glaze  is  composed  of  non-volatile 
substances  of  the  right  body  to  form  a  perfect 
union,  under  fire  action,  with  the  main  body 
of  the  insulator. 

5end  for  new  Catalog  No.  7. 


DIELE.CTRIC  COMPANY  OF  AMERICA 

CHICAOO  OFFICE.:  324  Ornrbom  M..  Chlcjr.o.  111.  bei.i.rville:.  nf:w  jf:rsf:y 


The 

Structure 
of  an 
Insulator 


Corner  Turn  made  with  Kearney  Cable  Gampx. 


YOU  CANNOT 


make  a  spliced  corner  turn  that  will  be  as  good 
as  a  solid  cable.  You  do  not  cut  the  cable  when 
you  make  a  corner  turn  by  the  use  of  Kearney 
Cable  Clamps.  You  save  all  of  the  cable  back 
of  the  turn  besides  the  tape,  solder,  gasoline  and 
broken  saw  blades.  You  can  have  no  Line  Loss 
in  corner  turns  when  they  are  made  with 
Kearney  Cable  Clamps.  (See  cut  above.) 
Figure  the  cost  of  making  a  corner  turn  by  the 
old  method,  compare  it  with  the  Kearney  Way, 
and  you  will  see  immediately  how  much  money 
you  can  save. 

Sent  on  30  days’  trial. 

Send  in  your  order  to-day. 


W.  N.  Matthews 


Brother 


Manufacturers  of  Patented  Money-Saving  Specialties. 

213  North  Second  Street,  St.  Louis 

Branches — New  York,  San  Francisco. 


ITT? 


0^ 


THE 


NEW 


iESWCIEAHK”^''' 


GLAZEDfJ;® 


c  made  in  convenient 
ijnLlLiigylM  sections  for  handling 

AND  LAYING,  AND  CAPA- 
BLE  OF  BEING  LAID  SO 
THAT  CABLES  MAY  BE 
DRAWN  AND  WITHDRAWN 
WITHOUT  THE  SLIGHTEST  INJURY  TO  THEIR  OUTER  COATING. 
C  MADE  OF  A  MATERIAL  THAT  WILL  NOT  CORRODE  AND  DISSOLVE 
AMONG  THE  ACIDS  AND  ANY  STRAY  ELECTRICAL  CURRENT  THAT 
MAY  SEEK  AND  FIND 
A  PASSAGE  ALONG  IT. 

€L  MADE  I  N  ALL  SIZES 
STYLES 

CURVES  OR  BEN  D  S  . 

C  WRITE  FOR  PARTICULARS.  I  3  I  ■  I  111 


ORANGEBURG 


Remember  these  Rods  have  no  lost  motion 


These  Couplings  are  of 
S  teel  and  are  made  in 


For  Underground  Systems 

THE  FIBRE  CONDUIT  COMPANY 

ORANGEBURG,  N.  Y. 

r.,««  Ia.  state  street 

friie  lor  V/aiaiOgUe  office:  ITMMoudaockBldf. 

PIERSON,  ROEDING  &  CO.,  Sea  Praaclsco,  Los  Aafeles,  Cal. 
aad  Seattle,  Wash. 


the  Best  Possible 
Manner 


PATENTED  FEBRUARY  84,  190S,  NO.  7il,4J7 
Write  for  list  of  persons  using  these  Rods — 56,000  sold 
since  May,  1902.  Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.,  75  cents;  4  ft.,  85  cents 

T.  J.  COPE 

3244  North  Fifteenth  Street  Philadelphia,  Pa. 


Perfect  Underground 

Conduit  Systems  mean  Perfect  Service 
We  lay  them  that  way 

.  M.  QEST  y  Conduit  contractor,  277  Broadway,  N.  Y, 


AM£,R.ICAN  CONDUIT  CO. 

140  Nassau  St.  502  Marquette  Bldg.  Los  Angeles 
NEW  YORK  CHICAGO  CAL. 


THERE’S  NOTHING  SO  GOOD  AS 

Trade  Mark  LAVITE  Pat.  Ail’d 


for  any  Insulation.  Insula¬ 
tion  equal  to  glass.  Stands 
any  beat.  Always  the  same 
and  made  exactly  any  shape 
or  size.  Ask  lor  book  of 
properties. 


■  Largest  Manufacturers  of 
Vitrified  Clay  Products  in 
the  World. 

Geaeral  Offices:  PITTSBURG.  PA. 


D.M.  STEWARD  MANUFACTURING  CO.,Gliattaiooga,Teii 
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Marlin  Cable  Hang'ers 

Pure  Long  Fibre  American  Hemp 


S.  B.  CONDIT 
JR.,  6  CO. 


67  Batterymarch  Street 
Boston,  Mass.,  U.  S.  A. 


A  GOOD  BIT  BETTER  THAN  ANY  OTHER 


STANDARD"  TUBULAR  LAMP  GUARD 


Patent  Applied  For 

A  FEW  MORE  OF  THE  “STANDARD 


IF  YOU  HAVEN’T  HAD  THE  GOOD  FORTUNE,  WRITE  FOR  AN  'INTRODUCTION 


Chatterton—Pothead— Soldering  Comoounds— Lamp  Coloring— Frosting  and  a  Dozen  Others. 

Standard  Electric  and  Chemical  Ccmpany 

JhinT"'  “STANDARD”  INSULATING  COMPOUNDS 

Importers— Manufacturers 

, van  bUREN  &  CLINTON  STREETS.  CHICAGO 


Every  inch  of  Cable  Saved 


Single  Eye,  Double  Eye  and 
Double  Eye  Split,  Cable  Gript 
Pat.  Oct.  a,  1906. 


Universal  Cable  Grips 


Indispensable  for  stretcKing 
underground  or  aerial  cables 

Cables  of  any  length  pulled  out,  or  slack  pulled  in, 
without  cutting  or  injury  to  sheath.  Cable  broken 
at  mouth  of  duct  pulled  out  without  trouble. 

Cheaper  and  more  easily  adjusted  than  rope  slings 
and  marlin. 

Saves,  in  labor,  its  cost  on  every  section  laid. 
Prices  and  circulars  on  request. 

W«  will  tend  one  of  our  Unireraal  Cable  Gripa,  free,  to  aay- 
•ne  in  position  to  um  it. 

UNIVERSAL  CABLE  GRIP  COMPANY 

P.  0.  Box  390,  STBACVSE,  N.  T. 


Automatic,  Compact,  Light, 

i|. 

LIghta  With  a  Match, 

No  Troubloaomo  Pump  or  Valvaa 

Worka  Without  Air  Pressure, 

Can't  Get  Out  ol  Order, 

Burns  Ttwo  Hours  on  One  Filling. 

SAMPLE  BY  REGISTERED  MAIL  FOR  SI. 60.  . 

We  Want  Dealers  and  Jobbers  Everywhere.  I 

THE  MARION 

CO.,  Sole  Distributors, 

128  LIBERTY 

STREET.  NEW  YORK  CITY. 

Southern  W  hite  Cedar  CRO^ 
Oetavcotial  Yellow  Pine 
Creojvotcd  Yellow  T’ine 

Any  size  or  quantity 


liesi  (ieorjiia 
Long  l.eaf  Pine 


Buy  Direct  from  the  Producers 
HUMBIRO  LUMBER  COMPANY  ltd 

SANOPOINIT  tr  AMO 


Southern  Exchange  Company 


V7  W-U)l  W  arren  St 


BULL  DOG 
STEELGAIN 


Corcoran  Wipe  Joint  Machine 

For  Cable  Splicing 


A  steel  cross  arm 
support  fastened  by  a 
through  bolt  and  con¬ 
sisting  of  two  plates, 
one  engaging  the  pole 
and  the  other  the 
arm.  It  makes  braces 
unnecessary  on  s-ft. 


Makes  stronger,  neater, 
better  joints  than  hand-wip¬ 
ing. 

Saves  about  half  the 
solder. 

Can  be  operated  by  line 
and  construc¬ 
tion  men  with- 
out  experi- 

1  fii 

H  cable  sizes, 

U  able  to  three 

sizes  of 


Write  for  Facts  and  Figures  to 


Steel  Gain  Mfg.  Co 

7  So.  Clinton  Street,  Chicago,  U.  S.  A 


CLEVELAND,  OHIO 


BEWARE  OF  IMITATIONS 


ITECCLESTOR  LUlilER  CO.,  4MtB' 


For  the  protection  of  our  customers  we  ddvise  that  Klein’s 
Pliers  are  being  imitated,  to  look  like  Klein’s.  This,  however, 
does  not  make  them  Klein’s. 

CAUTION 

Look  for  this  stamp,  M.  KLEIN  &  SONS,  on  the  inside  of 
handles — none  are  genuine  without  this  stamp. 

Use  only  genuine  Klein’s.  They  are  the  product  of  years 
of  experience  and  have  stood  the  test  of  time. 

MATHIAS  KL£IN  (Sl  SONS 

77  Van  Boren  St.,  Chicago,  III. 


nn  CRoaa  We  don't  say  ijood  ^ 

RMS:  crossarms— wesay 

"  The  Best  Cross 
Arms”  in  Pine  and  (  f  ^ 

Fir.  And  you  can  easily  make  us  prove  Hf 
it.  Write  to  Wv  i 

THK  F.  BISSKL.L.  COMFANV 

*22e-'.230  HURON  SX 

XULKDO,  O.  ^ 

The  Best  Michigan  and  Idaho  Cedar  Poles  also. 


This  climber  has  an  inter¬ 
changeable  spur  which  can  be 
riveted  on  by  the  lineman  with¬ 
out  heating.  When  ordering 
pliers,  splicing  clamps,  drills, 
wrendies,  etc,  specify  (M)  Har- 
grava  and  get  the  best. 


THE 

CINCINNATI 
TOOL  CO. 

Cincinnati,  Ohio, 

LI.  S.  A.  5 


Catalogue 

441 

deacrlbes  them 


Faatera  Pattern 


P&  B 
INSULATING 
VARNISHES 

Possess  the 
Insulattvi 

highest 

9  effioienoy* 
Meet  every 

Send  for 
literature 
and  prlcee. 

P&  B 
ELECTRICAL 
COMPOUNDS 

:  requirement 

In  eleotrtoal 
work. 

m  {TMDMD 

W  WILUMl  < 

•mactMi  cmmmo. 

PAINT  COMPANY. 

T..  NpAT  yORK. 

It.Umn.  KMMOirr. 

«.  aonron.  AiumrA. 

P  &  B 
INSULATING 
TAPE 

POLES 


Idaho  Red  Cedar 

Resident  Producers 

SARD  noiHT  Cedar  Co. 

AHD  I^OIHT,  IDAHO 


Horcan&wrichtTape  Is  Good  tape 


SAMPLE 


MORGAN  &  WRIGHT  DETROIT, 


MoloneV^ 

TRANSFORMERS 

have  never  been  defeated  in  a  competi¬ 
tive  test — they  never  will  be  so  long  as 
they  continue  to  show  such 

Higfh  Insulation 
Low  Core  Loss 
Good  Reg^ulatlon 
Low  Xemperatnre  Rise 
Freedom  from  A8:in8: 

Qet  our  Cataloc.  It  will  save  you  money 


MOLONEY  ELECTRIC  CO. 

ST,  LOUIS  -  -  -  MISSOURI] 
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ELECTRICAL  WORLD. 


THE  NEW  INSULATING  MATERIAL 

ASBESTOS  WOOD 

is  of  interest  to  all  users  of  slate,  marble  or  fibre. 

It  can  be  worked  at  high  speed  like  wood.  Is  not 
affected  by  heat,  except  at  very  high  temperatures, 
and  it  does  not  crack  or  split  on  local  heating.  Holds 
screws  well.  When  impregnated,  has  a  resistance 
above  that  of  best  marble.  Oils  and  enamels  well. 


SWITCHBOARDS 

BARRIERS 


Suitable  for 
DUCT  LININGS 
CAR  FLOOR  LININGS 


HEATER  INSULATION 
RHEOSTAT  TOPS,  Etc. 


Send  for  samples  and  prices 


ASBESTOS  WOOD  CO. 


New  York  Office,  I  Madison  Ave. 


45  Milk  Street,  Boston 


is  a  step  ahead  of 
all  previous 
efforts ! 

Our  catalogue  shows  why. 
Write  for  one  now. 


THE  SACHS  CO 


HARTFORD, 


CONN. 


^•KAfiCHESi 

•03  Broadway,  New  York,  N.  Y. 

170  Summer  Street,  Boaton,  Maaa. 

a69-a7i  So.  Canal  Street,  Chicaao,  lU. 

i7as  California  Street,  Denrer,  CoL 
130  Bay  Street,  Toronto,  Canada. 

7a  Victoria  Street,  London,  S.  EnS- 


Springs 
Of  All  Kinds 

Steel  Springs 
Motor  Springs 
Clock  Springs 
Compression  Springs 
Spiral  Springs 
Gun  Springs 
All  Good  Springs 

well  made  and  econom¬ 
ical  in  price.  Try  them. 

The  Wallace  Barnes  Go.,  Bristol,  Conn. 


E  1.  li  C  T  R  1  C  A  L  WORLD. 
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1-T‘E  Laminated 


Circuit  Breakers 


(With  ladepcadeatly 
Operatlaf  Arms) 


“N-X”  Type,  Double 
Pole,  Dublarm 


The  “X-X”  Type  Double  Pole  Dublarm  Circuit  Breaker  has  been  designed  for  use  on  switchboards  con¬ 
trolling  circuits  of  2o0  volts  or  less.  This  type  of  instrument  effectively  replaces  at  the  same  time  the  usual 
circuit  breaker  and  hand-switch,  combining  the  functions  of  both  in  one  self-contained  piece  of  apparatus.  The 
employment  of  the  I-T-E  “Dublarm”  Circuit  Breaker  not  only  contributes  to  economy  of  construction  and 
the  simplicity  of  the  switchboard,  but  insures  to  the  generators  and  circuits  with  which  it  is  connected,  absolute 
protection  from  over-load,  regardless  of  the  manner  in  which  the  switchboard  appliances  may  be  handled ; 
for  the  circuit  of  which  this  piece  of  apparatus  forms  a  part  cannot,  under  any  conditions,  be  closed  when  ex¬ 
cessive  current  would  result  therefrom. 

Note — The  essential  feature  of  the  double  pole,  double  arm  circuit  breaker,  whether  single  or  double  coil,  is 
that  the  same  tripping  mechanism  engages  at  the  same  time  with  BOTH  of  the  retaining  catches ;  thus  simulta¬ 
neous  opening  of  the  two  poles  is  insured. 


THE  CUTTER  COMPANY 

OFFICE  AND  FACTORY:  Nineteenth  and  Hamilton  Sts.,  Philadelphia 


SALES  OFFICES 

THE  CUTTER  COMPANY,  120  Liberty  Street  •  •  New  York  W.  S.  HILL  ELECTRIC  CO.,  178  Dovonshire  St.,  Joha  Haacock  Bldg.,  Boston 

THE  CUTTER  COMPANY,  Marquette  Building  .  •  Chicago,  III.  JOHN  R.  COLE,  766  Folsom  Street  ....  San  Francisco 

THE  CUTTER  COMPANY,  Machesney  Building  Pittsburg,  Pa.  I-T-E  ELECTRIC  COMPANY.  Ltd.,  20  Great  Russell  Street  London,  W.  C. 


TfWMBUU.  ELECTTOC  MFG  C<U' 


^CIRCUIT  BREAKERS 

do  what  the^name  implies 

Break  The  Circuit 

and  do  it  every  time  under  any  and  all 
conditions  of  service. 

**  A  Coil  To  A  Pole 

Plain  overload 
Plain  underload 
Plain  no-voltase 
Plain  sbunt-trip 
Plain  reverse  current 
Combined  ovcrload-underload 
Con^bined  overload -no-voltase 
Combined  overload-sbunt-tri  p 
Combined  overload-reverse 
current. 


The  Switchboard  Equipment  Company 

••We  make  circuit  breakers  ONLY  and  the  ONLY  circuit  breaker” 

BETHLEHEM,  PA. 

Boston,  Oeo.  H.  Moseman;  New  York,  39  Cortlandt  St.;  Cleveland,  Crosby, 
Craft  &  Co.;  Pittsburg,  Ludwig  Homiuel  &  Co.;  St  Louis,  W^llliams  & 
Bernhard;  London,  Kng.,  M.  H.  Gillespie. 


The  TRUMBULL  ELECTRIC  MFG.  CO. 


Pr.AiNviu:.B,  OoNif. 


STANDARD  AND  SPECIAL 

Switchboards  and  Panels 

E.  C.  TIBBALS  &  CO. 

1201  Atlantic  Ave.  Brooklyn,  N.  Y. 


Campbell  Time  Switches 

Will  net  you  big  profits 
ill  satisfy  your  customers 
hat  more  do  you  want? 
Campbell  Thermo  Flashers, 
$i — best  outfit. 

Campbell  X-Rsy  and  High- 
Frequency  Apparatua 

Send  for  catalogue  and 
prices. 

CAMPBELL  ELECTRIC  CO. 
_ Lynn.  Mass.,  U.  S.  A. 


Electric  Elevator  Controllers 


COMBINATION 


J.  L  SCHUREMAN  CO. 

.umk..  .1  Automatic  Motor  Controlling  Dovicoo 
70-8S  WEST  lACKSON  BOULEVARD,  -  CHICAGO 

Eastern  Sales  Office  •  92  Chambers  St.,  New  York,  N.  Y. 


SWITCHES  — 

F^OR 

N.  E.  C.  FUSES 


ADAPWBD  worn  WIRBB 
RNTKRIirO  FROM 
RI^THKR  •TOP  OR 
BOTTOM 


WaiTB  roH  Buubmnji 


Universal 
Panel  boards 


Bast 

to 

lutall 

Pstltive 

!■ 

Actloi 


Sparkleu 


OperatloM 


Compact 


aad  Neat 


4ppearaice 


U.se 

Universal 

Panel 

Boards. 


Put 

Your 

Name 

Plate 

on 

Them. 


This 

Will 

Prove 

an 

Advertising 
Medium . 

Very 

Effective 

and 

Inexpen¬ 

sive. 


Sand  for  Catalog  206 

The  J.  Lan6  Electric  Ct. 

116-128  No.  Lincoln  Street 
CHICACO 


25  per 
Cent, 
Smaller. 


Mains 

Protected 


"Fool 

Proof.” 


One-Half 

the 

Number 
of  Parts 
and  Con¬ 
nections. 


Every 
Panel 
Made  Con¬ 
vertible. 


Costs 

Little 

more  than 
Porcelain 
Cutouts 
and  is 
Infinitely 
Superior. 


CUTLER-HAMMER 


TELLS  ABOUT 
full  magnet 
ELEVATOR 
CONTROLLERS 
for  high  speed 
passenger  service. 


Cutler-Hammer  self-contained 
electric  elevator  controller  for 
use  with  slip-ring  induction  motors 
(Bulletin  56).  Copper  contacts  and 
brushes.  All  arcing  contacts  renew¬ 
able  and  interchangeable.  Operating 
parts  easily  accessible  and  designed  to 
operate  satisfactorily  under  severe  ser¬ 
vice  conditions. 


TELLS  ABOUT 
ELECTRIC 
CONTROLLERS 

for  freight 
elevators, 

dumb  waiters,  etc. 


CONTROLLER  FOR 


TELLS  ABOUT 
self-contained 
ELEVATOR 
CONTROLLERS 
for  direct 
current  motors. 


Cutler-Hammer  passenger  or  freight  eleva¬ 
tor  controllers  for  slip-ring  type,  alternating 
current  motors  (Bulletin  56)  range  in  size 
from  5  to  40  H.P. — Voltages:  no,  220  and 
500.  See  illustration  above. 

Our  elevator  controller  for  squirrel-cage 
t)rpe,  alternating  current  motors  may  be  had 
in  5.  10  and  15  H.P. — ^Voltages:  no,  220 

and  500.  (Bulletin  57.) 

Cutler-Hammer  self-starters  for  electric' 
elevators  (Bulletin  70-A)  are  standard  in 
sizes  ranging  from  i  to  40  H.P. — ^Voltages: 
no,  220  and  500.  These  self-starters  as  now 
constructed  provide  in  a  single  piece  of  appa¬ 
ratus,  self-starter,  main  line  switch  and  blow¬ 
out  magnet. 

All  of  the  above-mentioned  elevator  control¬ 
lers  are  standard  apparatus  and  can  be  fur¬ 
nished  at  short  notices.  Controllers  embody¬ 
ing  special  features  or  of  greater  horse-powei; 
than  those  named  above  will  be  constructed 
to  order. 

A  COPY  OF  OUR  COMPLETE  CAT¬ 
ALOG  listing  electric  elevator  controllers, 
machine  tool  controllers,  printing  press  con¬ 
trollers,  crane  and  hoist  controllers,  motor- 
driven  pump  controllers,  starting  rheostats, 
self-starters,  speed  regulators,  field  regulators, 
theatre  dimmers,  etc.,  will  be  sent  free  on 
request. 


Our  line  of  electric  elevator  controllers — 
some  of  which  are  indicated  on  the  margin 
of  this  page — is  now  the  most  complete  on 
the  market.  In  our  catalog  (copy  on  request) 
are  listed  alternating  and  direct  current  con¬ 
trolling  devices  for  all  classes  of  freight  and 
passenger  elevator  service,  together  with  all 
necessary  accessories,  such  as  limit  switches, 
brake  solenoids,  etc. 

Like  all  Cutler-Hammer  apparatus,  these 
elevator  controllers  are  desigfned  with  a  view 
to  combining  simplicity  of  parts  with  rugged¬ 
ness  of  construction.  The  various  types  now 
standardized  are  the  result  of  long  continued 
study  and  experience  and  are  daily  demon¬ 
strating  their  ability  to  meet  the  severest  re¬ 
quirements  of  elevator  service. 

Our  controller  for  high-speed  passenger  ele¬ 
vator  service  (Bulletin  51)  may  be  had  in 
either  the  single  or  two-speed  type,  7^4  to  75 
H.P. — Voltages:  no,  220  and  500. 

Controllers  for  freight  elevators,  dumb 
waiters,  etc.  (Bulletin  52),  range  from  i  to 
IS  H.P. — Voltages:  no,  220  and  500. 

Our  self-contained  elevator  controller  for 
direct  current  motors,  passenger  and  freight 
elevator  service,  is  standard  in  twelve  sizes — 
I  to  40  H.P. — Voltages:  no,  220  and  500. 
(Bulletin  53.) 


TELLS  ABOUT 
alternating  current 
ELEVATOR 
CONTROLLERS 
for  slip-ring 
type  motors. 


TELLS  ABOUT 
alternating  current 
ELEVATOR 
CONTROLLERS 
for  squirrel-cage 
type  motors. 


BULLETIN, 


THE  CUTLER -HAMMER  MFC.  COMPANY 


Urgest  makers  of  ELECTRIC  CONTROLLING  DEVICES  in  the  <worla 

MilwauKee,  Wisconsin 

NEW  YORK  OFFICE  CHICAGO  OFFICE  PITTSBURG  OFFICE  BOSTON  OFFICE 

136  LiBEaTT  St.  Monadnock  Block.  Fakmxbs  Bank  Bldg.  176  Fkokkal  St. 


TELLS  ABOUT 
Cutler-Hammer 
SELF-STARTERS 
for  ' 

ELECTRIC 
ELEVATORS. 


ELECTRICAL  WORLD 


WAGNER  ELECTRIC  MFG.  CO. 

Main  Office  and  Factory,  ST.  LOUIS,  U.  S.  A. 


Contractors,  Attention 

WE  DO  NOT  BUILD  SWITCHBOARDS. 

We  build  instruments  for  you  to  put  on  your  boards.  We  do  not 
attempt  to  sell  you  instruments  and  then  enter  into  competition 
and  underbid  you  on  the  price  of  the  boards.  If  we  did  this,  we 
could  possibly  get  a  good  many  switchboard  orders,  as  we  could 
sell  instruments  cheaper^  ourselves  than  we  could  to  contractors. 

We  come  to  you  asking  your  support  in  the  instrument  line, 
guaranteeing  not  to  compete  with  you  on  your  switchboard  busi¬ 
ness,  guaranteeing  to  give  you  good  instruments  at  a  reasonable 
price. 

We  solicit  your  patronage  with  a  full  line  of  switchboard  in¬ 
struments,  which  we  can  ship  from  a  large  stock. 

Our  Bulletin  No.  67-D  will  tell  you  more  about  this. 

Transformers,  Portable  Instruments,  Polyphase  Motors,  Single-Phase  Motors. 

SALES  OFFICES  IN  ALL  OF  THE  PRINCIPAL  CITIES. 


Three- Pole,  Type  “AT"  Circuit  Breaker. 

Hartman  Oil  Circuit  Breakers 


are  constructed  so  that  it  is  impossible  to  hold  the 
switch  in  closed  condition  while  an  excessive  overload 
exists  on  any  phase  of  the  line.  If  it  is  attempted  to 
close  the  switch  while  such  conditions  exist,  the  solen¬ 
oid  will  act  and  disconnect  the  switch  from  the  operat¬ 
ing  lever  the  instant  the  arcing  plates  are  brought 
contact  with  the  terminals.  The  handle  must  then 
returned  to  the  open  position  before  the  switch  can 
reset. 

Send  for  descriptive  bulletin. 

Hartman  Circuit  Breaker  Co. 

MANSFIELD,  OHIO 


5rs'5' 
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BOSTON 


BlaKe  Insulated  Staples 


Pat.  Hot..  iMt 


Blake  Compressed 
Cleats 

Manufactared  and  lor  tale  b; 

filake  Sipal&Mfg.Co. 

246  Summar  St  .  Boston.  Mast 


BE  UP-TO-DATE 


THE 


Ground 


TYPE  A 

PaL  App’d  for  For  No.  4  Wire.  to  3  inch  carried  in  atock. 

Note  spur  that  cleans  pipe,  and  ears 
are  parallel  when  clamp  is  tightened. 

Ask  Your  Jobber  for  C.  V.  Goods 

Manufactured  by  The  GILLETTE-VIBBER  CO. 

PIPE  CAPS  NEW  LONDON  CONN 


And  see  that  your  specifications  for  shop  and 
office  wiring  include 

QAIL-WEBB 

ADJUSTABLE  ELECTRIC  LIGHT  FIXTURES 

Wo  make  12  STYLES — ALL  LENGTHS 
CEILING,  WALL,  FLOOR  and  BENCH 

No  installation  for  machine  shops  is  complete 
without  an  equipment  of  these  money  and  time¬ 
saving  fixtures. 

THERE’S  GOOD  PROFIT  IN  THEM  FOR  YOU 

IVrile  for  Booklet  and  New  Discount  Sheet 

QAIL-WEBB  MFQ.  CO.  BUFFALO,  N.  Y. 


MR.  ENGINEER 


MR.  CONTRACTOR 


For  Safety  and  Convenience 
“DIAMOND  H”  RECEPTACLE^S 

should  be  used  in  prefer-  waa, 

‘  ^  ence  to  all  others.  They 

can  be  operated  by  a  child 
'  without  danger,  as  they 
cannot  ground  or  short- 
circuit.  The  face  plate 
opens  or  closes  automatic¬ 
ally  by  inserting  or  with¬ 
drawing  the  plug,  making 
a  screwdriver  or  other 
means  to  open  the  shutter 

Flush  Receptacle  with  Plug. 

unnecessary.  , , 

Flush  Receptacle,  Plug  Witodrawn. 

invcrtigale 

T  their  merit  and  compare  them  ^  ^ 

with  the  others  on  the  market. 

at:.-- 


Flush  Receptacle,  Plug  Withdrawn. 


THE  HART  MFG.  CO.,  Hartford,  Conn. 


NEW  YORK 

SAN  FRANCISCO 


CHICAGO 


TORONTO,  ONT. 


LONDON,  ENG. 


FLAT  SPINAL 


Spring  Works 

W  rite  for  booklet,  and 
please  mention  this  COMritESSlON 

240  4242  W.  29th  St  IffWfffffWM 
Now  York  City 

Manufacturers  of  Wire  and  Springs  of  all  kinds 


HARD  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

Trenton  N.  J. 


ELECTRICAL  WORLD. 


^  M.”  Flush  Receptacle  and  Plu^ 


10  amperes,  250  volts;  inches  deep. 

The  strongest  plug  mechanically  on  the  market; 
impossible  to  break  it  by  throwing  it  on  the  floor. 

Phosphor  bronze  blades  in  receptacle ;  copper 
contacts  in  plug. 

Binding  posts  have  turned  up  lugs  in  accordance 
with  the  National  Board  of  Fire  Underwriters’ 
latest  rulings. 


Fits  any  standard  box. 

Hole  in  plug  large  enough  for  knot  in  reinforced 
lamp  cord,  but  of  such  size  as  to  positively  prevent 
knot  in  ordinary  lamp  cord  slipping  out. 

Face  Plates  of  sheet  brass,  any  standard  finish. 
Write  for  catalogue  and  prices. 


We  manufacture  ‘‘M.  &,  M,"  Shallowest  Flush  Push  Button  Switches,  Wall  Boxes,  Wood  Mats,  etc. 

NACHEN  ®  MAYER  ELECTRICAL  MEG.  CO. 


1  2tli  Buttonwood  Streets, 


PHILADELPHIA 


FRINK  REFLECTORS 


THE  GREAT  CHURCH  LIGHT 

To  light  any  room  and  light  it  effectively,  economically  and 
pleasantly,  is  not  a  simple  matter.  We  have  made  a  specialty  of 
just  such  lighting  for  fifty  years,  and  can  guarantee  satisfac¬ 
tory  results.  Our  experience  gained  in  all  lines  of  lighting  dur¬ 
ing  this  time  is  at  your  service.  .\sk  for  catalogue  and  estimate 
on  your  next  contract.  No  Church  lighting  should  be  under¬ 
taken  without  considering  Frink  Reflectors;  consideration  will 
insure  adoption. 

I.  P.  FRINK 

551  Pearl  Street,  NEW  YORK 


NATIONAL  CODE  STANDARD 


SUT  FULL  Size 


The  French  Polished  Brass 

PENDANT 

SWITCH 

(SARCOi 
Price-list  SO  cents 

SEND  FOR  BULLETIN  10 


The  SARCO  CO. 

906  6th  Ave  ,  N.  Y.  City 


You’re  Losing  Money 

by  using  cast-iron  boxes —the  other 
fellow  gets  it  by  using 

Bossert  Boxes  ^ 

on  his  wiring  job — he  saves  all  the  IT 

-  ^  cast-iron  boxes— 

he  simply  knocks 
y  out  the  hermeti- 
•  cally  sealed 

piogs  with  one 
blow  of  a  ham- 
mer 

ahead  —  that’s 
why  he’s  making  money  that  you  lose,  and 
at  the  same  time  he  does  better  and  more 
substantial  work  with  Bossert  Boxes  than 
you  can  do  with  cast-iron  boxes. 

TRY  THEM  YOURSELF  AND  SEE 

Bossert  Electric  Construction  Co. 

UTICA.  N.  Y. 


Business  Methods 
in  Lighting  Plants 

increase  the  sale  of  current  by 
increasing  the  demand.  You 
can  stimulate  the  demand  among 
possible  customers  of  yours  by  dis 
playing  and  offering  on  easy  pay 
ments,  electric  portables,  newels,  elec¬ 
troliers,  etc.  We  can  furnish  any¬ 
thing  in  such  goods  and  have  a  well- 
tried  plan  to  aid  in  booming  the  sale 
of  current.  Our  catalog  26  and  the 
plan  are  yours  for  the  asking. 

Our  Portables  and  Newels  are  also  adapted 
for  gas. 

The  Goodwill  &  Kintc  Co. 

Station  C,  Winated,  Conn.,  U.  S.  A. 


DRY  BATTERY 


Ntw  Catalogue  P-22 

SometbioK  Electrical  for  Everybody 
FREE  ON  REQUEST 

Manhattan  Electrical  Supply  Co. 

17  Park  Place.  New  York  188  Fifth  Ave.. Chicago 

Factories:  Jersey  Citv  and  Ravenna.  O. 


BenjaMw  Wireless  Clusters 
Lighting  Specialties 

\civ /// 

BENJAMIN  ELECTRIC  MEG.  CO. 

KEWYORK  CHICAGO  SAN  FRANCISCO 


SUPP/^^Sg 


THE  TOST  ELECTRIC  MFC.  CO 


fVe  originated  the  snap  lock, 
^oW  note  the  latest  feature. 
See  that  bead  under  the  cap 
edge  ? 

,/ldds  Strength  and  beauty, 
better  get  full  particulars. 


DON’T  YOU 

Like  to  see  a  good  article  have  a 
good  finish?  Eveiybo^  else  does. 
That  is  why  our  Brass  C^p  attachment 
plugs  have  met  with  such  great  soc- 


plugs  have  met  with  such  itreat  suc¬ 
cess.  The  brass  cap  is  polished  and 
lacquered  and  with  a  smooth  fibre 
lining  and  fibre  bushing,  which  will  take 
a  re-inforced  cord. The  screw  shell  is  long 
enough  to  bottom  in  a  W.  P.  Socket  and 
is  mounted  on  an  extra  heary  porcelain, 
with  hexagon  end  to  prevent  turning. 
Send  for  sample.  Price  8c.  each. 

Write  us  tor  our  special  offer  on 
Standard  Edison  cut  outs,  pony  and 
standard  rosettes,  combination  cut  out 
and  switch,  one  piece  fuseless  rosette. 

-  Brass  cap  W.  P.  Socket,  W.  P.  Re 

ceptacle,  porcelain  wall  sockets,  W.  P.  Sockets,  fuse  plugs,  electric 
and  gas  portables.  We  are  certain  our  plan  and  prices  will  intere*' 
you. 

QEN.  MPQ.  &  SUPPLY  CO  .  15  fo45  Perrioe  A  ve., Trenton,  N.J. 


The  Reason  We  Advertise 


in  this  publication  is  to  make  you  acquainted  with  our 


Use  •'CROSSLEY'' 
**J\fochinery  for  Making  Porcelain** 


The  Reco  is  the  SIMPLEST,  most  PRACTICALand  most  DURABLE 
Si{m  Flasher  on  the  market. 

We  make  Reco  Flashers  of  every  type  for  producing  any  desired  flashing 
effect  for  electric  signs. 

For  flashing  signs  letter  by  letter ;  whole  words,  double-faced  signs,  each 
side  altemawy ;  for  producing  the  Rat  Chasing  or  Serpent  effect  in  borders 
of  signs,  the  zig-zag  lightning  effect,  etc.,  or  for  flashing  color  effect  in  trans¬ 
parent  signs. 

The  proposition  you  can  make  with  the  Reco  Flasher  to  the  merchants  of 
your  city  will  quickly  appeal  to  them. 

ff'rit*  MX  to-day  and  we’ll  send  you  full  details  and  prices. 


Reynolds  Electric  Flasher  Mfg.  Co. 

Largest  Manufacturers  of  Flashers  in  the  World 


191-193  Fifth  Ave.,  Chicago,  U.  S.  A. 


RECO  FLASHERS 


THE. 


WEBER  SOCKET 


IS  A  TIME  AND  MONEY  SAVER 


National  Codo  Standard— Approvad 


(Patents  protected  by  Patent  Title  &  Guarantee  Co., 
New  York) 


The  CROSSLEY  MFG.  CO 

Trenton,  N.  J.,  U.  S.  A. 


No  screw-driver  necessary  to  take  apart  for  wirinf, 
nor  to  put  together  afterwards. 

Shell  is  locked  securely  to  cap  and  will  not  become 
loose  and  drop  down  on  lamp. 

Mechanism  cannot  become  loose  and  allow  lamp  to 
burn  after  current  is  turned  off. 


he:nry  d.  scars 

Ganeral  Salaa  Agant 

131  State  Street  -  -  BOSTON,  MASS. 


HOSTON 


ASS 


t 
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\Vc5trnidiou5e 


Lamps 


All  Types  —  All  Voltages 
All  Candle  Powers 

Westinghouse  Lamp  Co 

512-534  West  23d  St.,  New  York 
Sales  Offices  In  All  luirae  Cities 


Write  Wright 


Ri  8' ht  Prices 
“Wrig(Kt"  Lamps 


Our  Renewed  Lamps  are  not  etched 
“RENEWED**  as  are  Trust  renewed  lamps, 
nor  do  we  restrict  you  to  RE-SALE  PRICES. 

SPECIAL  OFFER: — We  make  up  Edison 
Base  Lamps  only,  but  we  have  on  hand 
about  10,000  16  C.  P.  Westinghouse  Base 
Lamps  made  up  from  time  to  time.  These 
are  all  STRAiQHT-SlDE  BULBS,  ANCHOR¬ 
ED  FILAMENTS  and  FINE  BASES.  WHILE 
THEY  LAST  WE  WILL  SELL  THESE 
FOR  9c.  EACH,  F.  O.  B.  THIS  CITY. 

Hill-Wright  Electric  Co.,inc. 

105-107  R.eade  St.,  New  YorR  City 

Have  you  seen  our  Trust  Cartoons  in 
serial  form?  Yours  for  the  asking 

F.  T.  HILL  &  CO,  Markdale,  Ont. 

Sole  Asents  for  Dominion  of  Canada. 


The  “Qeryk”  Vacuum  Pump 

Pleuss  Patent 

Gives  a  vacuuikf  comparable 
with  that  obtained  by  the 
Sprengel  pump.  In  use  in 
the  principal  lamp  factories 
for  lamp  exhausting  and 
flashing  purposes. 

For  Pumps  for  Factory  use  apply  to 
FAHN  &  McJUNKIN,  No.  201  East  16th  st.,  New  York 

Pulsometer  Engineering  Co.,  Ltd. 

{Leading  -  -  England 


BDSTOA? 


Send  Orders 
for 

Boston  Lamps 


Boston  Incandescent  Lamp  Co. 

DANVERS,  MASS. 


H  p  laf  ELECTRIC  SICNS 

wKtm  Save  75  per  cent,  of  the  current 
as  compared  with  other  electric 
signs,  give  softer,  more  agree¬ 
able  effects,  can  be  read  farther  and  from  any  angle. 
Write  for  details. 

A&W  Electric  Sign  Cleveland 


THE  TRADE  MARK  OF  SUPERIORITY. 

Look  for  the  Blue  Glass  on'  the  Stem 

An  Assurance  for  the  Reliable 

JAEGER  MINIATURE  UMPS 

Made  of  every  known  description.  For  every  known  purpose 

Jaeger  Miniature  Lamp  Mfg.  Co.  new^'ork^city 


THETRLK1N6  SIGN 


FtcLsher^,  T ime  Stuilche^^ 
Good  JBle ctric  Si^n^m 
THB  BLBCTRIC  MOTOR  AND  BQUIPMBNT  CO. 

NEWARK.  N.  J. 


316  S.  Clinton  Street,  Chicago 


The  Tungsten  Lamp 


Patents  granted  and]pendinrjin*all  countrie 


1  WATT  PER 
HEFNER  CANDLE 


Burn  on  direct  and  alter¬ 
nating  current. 

Shipped  promptly  from 
stock. 

You  cayinot  do  without  | 
them.  if 

Shipped  safely  any  dis-  , 

% 

tance. 


HIGHEST  GRADE  NUERNBERG 


Sole  Representatives  for  the  American'Continent 


The  Electrical  Accessaries 
Company 

1135  Broadway,  New  York  City 


SOLE  IMPORTER 

HUGO  REISINGER,  stoiV 


Weeding  Out 
System 


Balcony  Lamps, 
Music  Stands  and 
Lights, 

Stage  Pockets, 
Dimmers, 
Switchboards, 
Stage  Connectors, 
“Signaloid”  Lamp 
Coloring 
Signs. 

Sand  for  lllusiratad  Catalogua 

UNIVERSAL  ELECTRIC  STAGE  LIGHTING  CO. 

ILIE6L  BROS.,  Props.  38th  St.  aid  Broadway,  Now  Yorh 


Proscenium  Lights, 
Border  " 

Foot  ” 

Strip  “ 

Bunch  “ 

Stage  Arc  Lamps, 
Lens  Boxes, 
Sciopticons, 

Electric  Effects, 


employed  in  our  testing 
department  makes  it 
impossible  for  you  to 
get  an 


which  isn’t  perfection 
in  every  way. 

The  ones  you  get  look 
well,  act  well,  give  max¬ 
imum  illumination  and 
highly  efficient  service 
with  a  minimum  cost 
for  maintenance. 


The  Moore  Light 

"Com«s  in  Long  Tubes” 

THE  MOST  ADVANCED  FORM  OF  ILLUMINATION 

Moore  Electrical  Co.,  Newark,  N.J. 


Our  bulletins  tell  more  about  them. 


complete  plants  for  the 

MANUFACTURE  AND  RENEWAL  OF  INCANDESCENT  LAMPS 

(Experts  to  the  largest  companies  since  1891) 
Central  Station  lamp  testing  made  practicable  by 
our  Standard  Photometer.  Send  for  catalogues. 

DWYER  MACHINE  CO.,  LYNN,  MASS. 


The  Adams- Bagnall  Electric  Co. 

New  York  Office  CLEVELAND  Chicago  Office 
143  LIBERTY  5T.  OHIO  ^03  DEARBORN  ST. 

R.  E.  T.  PRINQLE  CO..  Ltd.,  Montreal,  P.  Q.,  Canada 


/ 
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THE  ONLY  PRACTI¬ 
CAL  FLAMING  ARC 
LAMP  MADE.  BURNS 
ON  ANY  FREQUENCY 
FROM  2  5  CYCLES 
TO  133. 


FLAMING  RADIANTE 
ARC 


LILIPUT 
1/10  of  actual  size 

Modern  jgainst  Antiquated  Illumination 


True  Light  Against  False  Light! 

The  various  types  of  lamps,  partly  imported,  partly  manufac¬ 
tured  by  me,  give  from  6o  to  /50%  more  light  than  ANY  of  the 
old-style  lamps  without  consuming  more  current. 

Liliput  Arc  Lamps,  a  and  3-Amp.,  D.  C.  and  A.  C.  (Siemens). 
One  .s-Amp.  D.  C.  Liliput  gives  more  light  than  any  5-Amp.  old- 
style  lamp.  Pure  white  light. 

"Radiante"  and  “Economy”  Lamps,  s-Amp.,  D.  C.  only.  One 
of  these  lamps  gives  more  light  than  two  of  the  best  old-style 
lamps.  Spectrum  identical  with  sunlight. 

"Helia”  Lamps,  s-Amp..  for  A.  C.  New. 

The  original  FLAMING  ARC  LAMPS,  D.  C.  and  A.  C.,  3S00- 

tooo  C.  P.  each.  (Manufacture  and  sales  protected  under  13 
I.  S.  letters  patent.) 

N.  B. — This  is  the  ONLY  house  in  the  U.  S.  handling  ex¬ 
clusively  high-grade  novelties  for  electrical  illumination. 


FELIX  HAMBURGER 

N.  B. — Carbons  for  all  kinds  of  FLAMING  ARC  Lamps  car¬ 
ried  in  stock. 


If  you  worK  around 
electrical  machines 


and  carry  a  watch,  you  know  how 
it  keeps  time.  The 


Non 

Magnetic 


The  only  watch  that  cannot  be 
ruined  by  electrical  and  magnetic 
influences.  Is  a  high-grade  watch 
at  a  popular  price.  Write  for  de¬ 
scriptive  circular. 


MARQUETTE 


CHICAGO  NON-HAGNETIC  WATCH  CO 


156  Wabash  Avenue,  Chicago 


the  best  at  any 
price;  the  lat¬ 
ter  enables  us 
to  quote  lower 
prices  than  any 
one  in  the  Arc 
Lamp  Trust. 


SaiTWon  Spot  Waterproofed  Arc  Lamp  Cord 

is  made  of  extra  quality  materiai  braided  hard 
and  smooth.  No  rough  places  to  make  It  wear  out 
quickly. 

SAMSON  CORDAGE  WORKS,  Boston  Mass. 


Marquette 
Elec.  Mf^. 
Co. 

CHICAGO 


PULSORRETER  PUMPS 


FOR  INCANDESCENT  LAMP  MANUPACFURE  AND 
ALL  OTHER  PURPOSES  WHERE  HIQH  VACCUA 
ARE  REQUIRED.  PROMPT  DELIVERIES 

FAHN  A  McJUNKIN,  201  East  16th  St..  New  York 

LONDON  KRLIN 


Showing  mechanism  removed.  Note 
the  simplicity  of  construction 
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THE  HELIOS  FLAMING  ARC  LAMP 

Steady  Burning 
Simple 
Reliable 
Efficient 

No  obstructions  below  the  arc 
No  shunt  winding 
No  burn  outs 

Heavy  brass  or  bronze  case 
Changeable  from  1 1 0  to  220  volts 

2500  to  3500  C.  P. 

330  to  660  watts,  current  consumption 

Guaranteed  to  Give  tKe 
Best  Service 

Prompt  delivery 

Send  for  Bulletin  No.  40 


HELIOS  MANUFACTURING  COMPANY,  NEW  YOIIK^OrnCEr’l8*E!^2d^5lrMt. 

BOSTON  OFFICE.  630  Washington  St. 


"SEEN  EVERYWHERE” 

Excello 

Flaming  Arc 


FOR  OUTDOOR  OR  INDOOR 
SUN  RAY  OR  PEARL  WHITE 

The  most  powerful 
artificial  illumination. 

3000  c.  p.,  550  watts, 
17  hours  life. 

Excello 
Arc  Lamp 
Co. 


24  East  21st  St.,  Hew  York 


Chicago  Depot,  F.  B.  Badt  &  Co. 


Warner  Enclosed  Arc  Lamps 

for  multiple  burn-  O 

ing  on  no  or  220  XWt  mIhCT. 

blade  bearings  in 

to  those  familiar 

with  Arc  lamps  as  IHH 

applied  to  service 

struction  and  inter- 

ures  are  of  too  / 
much  importance  L  t  k 

to  central  station  Wl  1 

managers  to  be 

Manufactured  by  the 

Warner  Arc  Lamp  Co. 

Muncie,  Ind. 
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The  Sale  of  Sheltqm  "/ebf.atoi 

ADD  TO  THE.  CONSUMPTION  OF  CURRENT 


THE  WAYNE  VIBRATOR 
DESIGNED  FOR  BARBER  SHOPS 
MASSAGE  AND  HAIRDRESSING 
ESTABU5HMENS  AND  FOR  GENERAL  HOME  USE 
WEIGHT  2Mbs 


THE  SHL..TON  VIBRATOR 


DESIGNED  SOLELY  FOR  PHYSICIANS  USE 


WEIGHT  3^  lbs 


SEND  FOR  CATALOGUE 


NO  VIBRATION  IN 
THE  HANDLE 


Shelton  Electric  Co. 

35  RANDOLPH  STREET  CHICAGO 


LARGEST  EXCLUSIVE  MAN U FACE URE RS  OE  ELECTRICAL 
VIBRATORY  MASSAGE  MACHINES  IN  IHE  Vi/ORID 


THE  STANDARD 


This  is  a  comparatively  recent  ad. 

dition  to  “The  Standard  ”  line 
and,  as  its  name  implies,  is  designed 
for  use  in  circulating  the  air  in  laundry 
dr)-  houses,  tobacco  sweating  rooms,  and 
similar  places.  In  fact,  it  is  simply  a 
big,  powerful  ceiling  fan  motor,  mounted 
on  a  tripod  base  and  fitted  with  an  ex¬ 
tension  to  the  shaft  so  that  the  motor 
may  stand  on  the  roof  and  the  blades 
may  run  directly  below  the  ceiling. 

Bear  this  in  mind,  and  see  in  how 
many  places  you  can  use  “  The 
Standard  ”  Dry  House  Fan. 

Our  complete  line  of  Fans  includes 
various  styles  of  Ceiling,  Desk,  Bracket, 
Oscillating  and  small  Exhaust  Fans,  all 
for  direct  current  circuits. 


Main  Office  and  Factory,  Springfield,  Ohio 

Baltimore:  22i  Park  Ave. 

Cleveland :  337  Frankfort  Ave.,  N.  W. 

U)s  Angeles:  276  So.  Main  St. 


St.  Louis:  Locust  and  iitli  Sts. 
San  Francisco:  319  Howard  St. 


New  York:  145  Chambers  St. 
Philadelphia:  1103  Arch  St. 


EMERSON  FANS 

For  Alternating  Current 

Kfoj  Catalogues  sent  on  request 
Prices  quoted  to  the  trade  only 

THE  EMERSON  ELECTRIC  MFG.  CO 

ST.  LOUIS,  MO. 

136  Libarty  Street,  New  York  City 


W.  R.  OSTRANDER  &  CO 


IIANUFACTUBERS  OF 

ELECTRIC  BELLS. 

ANNUNCI.ATORS, 

SPEAKING  TUBES.  ETC., 

ELECTRIC  LIGHT  SUPPLIES. 

Feetory.  1433-1439  OeKalb  Ave-.  Brooklyn  22  DEY  ST.,  NEW  YORK 


ELECTRICAL  HEATING  APPARATUS 

OF  EVERY  KIND  FOR  EVERY  PURPOJ 


LARGEST  ELECTRIC  SAD  IRON  FACTORY  IN  THE  WORLD 


THE  AMERICAN  ELECTRICAL  HEATER  CO, 
Main  Office  and  Factory,  •  -  Detroit,  Mich. 

Eastern  Dept.  7  and  9  Warren  St.,  New  York 
Largest  and  oldest  exclusive  Makers  in  the  world 


CLEVELAND.  OHIO 


ELECTRICAL  WORLD 


CHEAPER  THAN  GAS 


SOLDER  AND  BRAND  BY  ELECTRICITY 


MORE 

WORK 


BETTER 

WORK 


SATISFACTION 

GUARANTEED 


lust  the  Right  Degree  of  Heat  Continuously, 


WRITE  us 


VULCAN  ELECTRIC  HEATINC  COMPANY 


MANUFACTURERS 

DESIGNERS 

ENGINEERS 


69  WEST  JACKSON  BOULEVARD 
CHICAGO 


ELECTRIC 

HEATING 

SPECIALTIES 


m 

A  NEW  OUTPUT  FOR  CURRENT 
FROM  CENTRAL  STATIONS 


The  Spencer  Turbine  Cleaner 


Is  a  powerful  air  pump  having  no  pistons  or  valves  or 
complicated  mechanism  of  any  kind.  Operated  1^  an 
Electric  Motor. 


Stands  tKe  Test 


.mm  cowYirTOD  T(vu. 


Actual  tests  of  the  Spencer  Turbine,  in  comparison  with 
all  other  known  systems  of  cleaning  by  air-suction  or 
air-compression,  show  that  the  Spencer  System  uses  less 
than  one-half  the  amount  of  power  consumed  by  any  other 
system  in  producing  a  pven  result. 

Not  only  does  the  Spencer  Turbine  Cleaner  consume  less 
power  than  any  other  system  in  doing  its  work,  but  the 
extreme  simplicity  of  its  construction  makes  the  cost  of  an 
outfit,  for  any  given  amount  of  work,  one-half  that  of  any 
other  equally  efficient  system. 


Electric  Flatirons  furnish  the  best  means  of 
adding  to  the  sale  of  current  to  your  customers, 
providing  the  irons  are  made  right  and  backed 
by  a  guarantee. 

“Simplex  Quality”  irons  are  of  enamel 
method  of  construction,  by  which  the  heating 
element  is  perfectly  sealed  in  an  insulating  coat 
of  enamel  and  arranged  so 

as  to  insure  rapid  conduc-  .  1 

tion  of  heat  and  uniform 
temperature  over  the  entire 
bottom.  From  a  mechani- 
cal  or  a  scientific  stand¬ 
point  the  “Simplex”  iron  is 
correct. 

Send  for  catalog  G, 
descriptive  of  all  electric  heating  apparatus. 


The  Spencer  Turbine  Gleaner  Co. 

HARTFORD,  CONN. 


Simplex  Electric  Heating  Co. 


CAMBRIDGE,  MASS. 

CKica^o  Offic*,  MonadnoclC  Block 


/  V 
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Four  Important  New  Books 


8vo,,  Cloth,  316  pp.  Price,  $3,00  net 

The  Construction  of  Dynamos 

{Alternating  and  Direct- Current) 

BY 

TYSON  SEWELL,  A.  M.,  I.  E.  E. 

Lecturer  and  Demonctrator  in  Electrical  Engineerinit  at  the  Polytechnic,  Regent  street,  London. 

Author  of  “  Elements  of  Electrical  Engineering.” 

A  Text  Book  for  Students,  Engineers,  Contractors  and  Mlectricians-in-Charge. 

With  nearly  250  specially  engraved  diagrams. 

CONTENT5.  Fundamental  Principles  of  Direct  Currents.  The  Magnetic  Field.  The  Production  of  an  Electromotive  Force.  Funda¬ 
mental  Principles  of  Alternating  Currents.  The  Alternating  Magnetic  Field.  The  Capacity  of  the  Circuit.  Blpolar>Dynamo  Construction. 
Theory  of  Bi^lar  Machines.  Bipolar-Dynamo  Design  and  Multipolar.  Dynamo  Construction.  Multipolar-Dynamo  Design.  Single 
Phase  Alternators.  Construction  of  Alternators.  Polyphase  Alternators.  Exciting,  Compounding  and  Synchronizing  of  Alternators. 


8vo,,  Cloth,  320  pp..  Illustrated  Price,  $3.50  net 

A  Hand  Book  of  Wireless  Telegraphy 

Its  Theory  and  Practice 

BY  ’ 

JAMES  ERSKINE  MURRAY,  D.  Sc. 

Fellow  cf  the  Royal  Society  of  Edinburgh:  Member  of  the  Institution  of  Electrical  Engineers. 

For  the  use  of  Electrical  Engineers,  Students  and  Operators, 

CONTENTS.  Adaptations  of  the  Electric  Current  to  Telegraphy.  Earlier  Attempts  at  Wireless  Telegraphy.  Apparatus  Used  in  the 
Productlou  of  High  Frequency  Currents.  Imperfect  Electrical  Contacts  or  Coheres.  Detection  of  Oscillatory  Currents  of  high  Frequency 
by  their  Effect  on  Magnetized  Iron.  Thermometric  Detection  of  Oscillatory  Currents  of  High  Frequency.  Electrolytic  Detectors.  The 
Marconi  System.  The  Fessenden  System.  The  Hozier-Brown  System.  Wireless  Telegraphy  in  Alaska  by  the  U.  S.  Army  Signal  Corps. 
The  De  Forrest  System.  The  Poulsen  System.  The  Telefunken  System.  Directed  Systems.  Some  Points  on  the  Theo^  of  Jigs  and 
Jiggers.  On  the  Theories  of  Transmission.  World  Wave  Telegraphy.  Adjustments,  Electrical  Measurements  and  Fault  Finding.  On 
the  Calculation  of  a  Syntonic  Wireless  Telegraph  Station.  Tables. 


8vo.,  Cloth,  348  pp.  Price,  $4.50  net 

Armature  Construction 

BY 

H.M.  HOBART,  B.  Sc.,M.Inst.C.E:M.I.E.E.  and  A.  G.  ELLIS, A.C.G.L,  Assoc.  A.I.E.E. 

With  420  illustrations,  including  numerous  colored  diagrams. 

CONTENTS.  Introductory.  Armature  Laminations  and  their  Preparation.  The  Armature  Frame.  Armature  Core  Ventilating 
Pieces.  Assembling  the  Armature  Core.  Construction  of  Souirrcl  Cage  Armatures.  Commutator  Construction.  Continuous-Current 
Armature  Winding  Systems.  Alternating-Current  Armature  Winding  Systems.  The  insulating  of  \rnature  Conductors.  The  W  inding 
of  ^ntlnuous-Current  Armatures,  and  the  Design  and  Construction  of  Winding  Forms.  The  Winding  of  Alternating-Current  Armatures. 
Finishing  and  Te.sting.  Index. 


Quarto  Cloth,  463  pp.  Price,  $10.00  net 

Electric  Railway  Engineering 

BY 

H.  F.  PARSHALL,  M.  Inst.,  C.  E.  and  H.  M.  HOBART,  M.  I.  E.  E. 

Consulting  Engineer.  Consulting  Engineer. 

457  illustrations  and  diagrams,  and  many  Tables. 

CONTENTS.  Preface.  MECHANICS  OP  ELECTRIC  TRACTION — Tractive  Resistance  at  Constant  Speed.  Acceleration.  The 
Tractive  Force  and  the  Power  and  Energy  at  the  Axles.  The  Study  of  the  Characteristics  of  Electric  Railway  Motors,  and  of  Section 
Characteristics  and  the  Construction  of  Load  Curves  UENERATION  AND  TRANSMISSION  OF  THE  ELECTRICAL  ENERQY— The  Elec¬ 
trical  Power  Qeneratlng  Plant.  The  High  Tension  Transmission  Systems.  The  Sub-stations.  The  Distributing  System.  ROLLING 
STOCK— Locomotives  and  Motor  Carriages  and  their  Electrical  Equipment.  Trucks.  Index. 


HcQRAW  PUBLISHING  COflPANY 


Book  Department 


114  Liberty  Street,  New  York 


GOVERNOR  HUGHES 


signed  a  bill  authorizing  the  State  Commissioner  of  Labor 


TO  REQUIRE  FACTORIES 


to  arrange  for  sufficient 


PURE  AIR  AND  VENTILATION 


^ezv  York  Times) 


STATE  CAPITOL,  ALBANY,  N.  Y.,  VENTILATING  APPARATUS  DRIVEN  BY  SPRAGUE  ELECTRIC  MOTORS 


The  subject  of  ventilation  is  beginning  to  receive  the  attention  it  deserves.  The  air  we 
breathe  is  as  important  as  the  food  we  eat.  Give  the  men  and  women  a  chance  to  do 
good  work. 

We  supply  motors  and  controllers  for  operating  all  types  and  sizes  of  fans  and  blowers, 
and  our  long  experience  in  this  class  of  work  has  enabled  us  to  produce  excellent  equip¬ 
ments.  Their  popularity  in  due  to  merit. 

Write  for  a  copy  of  Flyer  No.  3143. 


SPRAGIE  ELECTRIC  COMPANY 


General  Offices:  527-531  West  34th  Street,  New  York 

Branch  Offices: 

St.  Louis  Boston  Baitimore  New  Orieans  Pittsburg 


San  Francisco 


Chicago 
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Principal  Office : 

Schenectady,  N.  Y. 

New  York  Office  :  44  Broad  St. 

Sales  Offices  in  all  large  cities 


Usee  IheMrId  Over”  Qaaro/  Ekctrk  Comny 


Double-Ended  Receptacle 


A  labor  saving  device 


Cat.  No.  42454. 


It  is  only  necessary  to  wire  up 
one  receptacle  for  every  two 
lamps. 


Unsurpassed  in  design  for 
show  window  and  stage  lighting 
and  similar  places  where  the 
lamps  are  concealed  in  the  angle 
of  a  corner  or  in  a  trough. 


Convince 

Yourself 


of  its  merits  —  we’ll 
make  it  easy  by  send¬ 
ing  you  one  on 


15  Days’  Free  Trial 


A  splendid  chance  for 
dealers  and  central 
station  men  to  inves¬ 
tigate.  Write  for 
proposition. 

American  Vibrator  Co. 

ST.  LOUIS,  HO. 
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Generul  Electric  Conpany 

Electrical  Control  of 
Large  Power  Stations 


N.Y.C.  Power  House  Benchboard 

Central  controlling  board  for 
30,000  kilowatts  generated  in 
main  power  station  of  New 
York  Central  terminal  electri¬ 
fication.  This  type  of  board 
controls  entire  output  of  each 
of  the  two  main  stations,  and 
distributes  power  to  eight  sub¬ 
stations.  No  heavy  current  or 
high  voltage  conductors  on  the 
board. 


N.  Y.  C.  Kemote  Control 
Motor  Operating  Switch 


One  of  the  190,  4000  amperes 
600  volt  switches  operated  by 
electric  motors  controlled  from 
substation  benchboards. 


The  largest  interests 

of  a  central  power  station  lie 
in  its  effective  control. 

The  largest  stations 

require  the  strictest  adherence 
to  best  engineering  practice. 

The  best  practice 

is  inherent  with  contracts  of 
the  greatest  magnitude. 

The  largest  contracts 

are  typified  by  the  example 
outlined  here  and  designed  by 

The  largest  builder 

of  electrical  control  systems  in 
the  world  — The  General  Elec¬ 
tric  Company. 

The  greatest  savings 

in  switchboard  work  are  de¬ 
rived  from  co-operation  be¬ 
tween  Consulting  Engineers 
and  General  Electric  Switch¬ 
board  Engineers. 

Purchasers  are  invited 

to  early  conference,  and  should 
take  advantage  of  the  wide  ex¬ 
perience  of  the  General  Elec¬ 
tric  Company  in  this  work. 


N.  Y.  C.  Oil  Switch 

This  oil  switch  is  one  of  the 
135  installed  in  two  main  power 
stations  and  eight  substations 
in  the  electrification  of  the  New 
York  Central  Terminal.  This 
type  of  switch,  controlling  40,- 
000  kilowatts  on  11,000  volt 
three-phase  circuits  throughout 
the  system,  is  operated  from 
the  various  main  and  substa¬ 
tions. 


N.  Y.  C.  Sub-Station  Benchboard 

In  each  of  eight  substations  this 
type  of  benchboard  controls 
11,000  volt,  A.  C.,  and  4,000 
ampere  D.  C.  circuits  and 
switches. 


44  BROAD  3TRBBT  Principal  Office:  Schenectady,  N.  Y. 

1224 


The  Phoenix  Glass  Co. 

Pittsburg  New  YorK  Chicago 

Manufacturers  of 

Electric  Globes  and  Shades, 
both  Arc  and  Incandescent. 
Inner  and  Outer  Globes  for 
all  enclosed  arc  systems. 

CATALOGUES  SENT  ON  REQUEST 


Insulating  Paints  and  Varnishes 
with  a  Reputation 

Establisfced  io  t754»  we  are  the  oldest  aod 
largest  Patot  and  Varnish  Makers  in  the 
U.  S.  The  responsibility  of  living  up  to 
our  reputation  rests  on  our  insulating 
varnishes.  They'll  make  good  every  time. 

For  EVerg  StrVice  Writt  for  Vricts 

F.  W.  DEVOE  &  C.  T.  RAYNOLDS  CO.  New  York 


ItKC.  WOWLO 


TAPLETS 


(Reg.  U.  S.  Pat  Off.) 

“Approved”  by  un- 
derwnters  for  mak- 
ing  branches  in  mold- 
ing  wiring.  Easily 
and  quickly  applied 
and  add  neatness  to 
your  work.  Bulletins  and  free 
sample  for  electrical  men. 

H.T.  Piiste  Co.,  Phllidalphia,  Pa. 

New  York  Boston  Chicago 
‘The  Leading  Specialty  Manufacturers.” 


HUBBELL 

Attachment  Plug 
Family 


HU  lie  ELL 


No.  .55<0 
FOR 

MOULDING 


THERE  ARE  20  OTHERS 
”  One  Cap  Fits  Them  ^1!  “ 

HARVEY  HUBBELL,  Inc 

BRIDGEPORT,  CONN. 


SAMPLK 

FREE 


Catalog  No.  4090. 


FMison  Primary  Batteries 
are  just  as  economical  and 
just  kp  dependable  for  op¬ 
erating  a  door  bell  as  for 
operating  a  railway  sema¬ 
phore.  There  is  a  type  for 
every  purpose. 

If  you  have  use  for  a  bat¬ 
tery  send  for  our  booklet 
**  Battery  Sparks.”  It  will  tell  you  what  you  need  and  why  It  should 
be  an  Edison. 

EDISON  MANUFACTURING  COMPANY,  Orange,  N.  J. 
siUnlonSq.  New  York. S04  Wabash  Ave., Chicago.  25Clerkenwell Rd., London, E.C 


EDISON 


FOR  CORD  IRDEI  ElECTRICIl  WORLD,  JUNE  22,  1907 


.Annual  Convention  of  the  A.  I.  E.  E . 

Schenectady  A.  I.  E.  E.  Branch . v*  •  • 

Technical  We'.faie  Work  in  Brooklyn . ;  •  •  •. . 

Mercury  Vapor  Lamps  for  Industrial  Plant  Illumination . 

Chicago  I.  E.  S.  Car-Lighting  Meeting . . . 

The  Report  of  the  Massachusetts  Lighting  Commission . 

Electrical  Engineering  Laboratories  Dedicated  at  Worcester 

Polytechnic  Institute  . 

Greenvillc-Carolina  Power  Co.,  Greenville,  S.  C.  By  J.  S.  Viehe. . 
On  the  Determination  of  the  Mean  Horizontal  Intensity  of  In¬ 
candescent  Lamps.  By  Edward  P.  Hyde  and  F.  E.  Cady.... 
An  Analysis  of  the  Distribution  Losses  on  a  Large  Central 

Station  System  .  . 

Gyroscopic  Mono-Rail  Traction  System . 

Report  of  the  N.  E.  L.  A.  Public  Policy  Committee . 

Simplified  Spelling.  By  Traev  D.  Waring . 

Interference  With  Wireless  ^Iessages.  By  Lee  DeForest . 

Leakage  Reactance  of  Induction  Motors.  By  I.  E.  Hanssen... 

Digest  of  Current  Electrical  Literature . 

British  Flame  Arc  I.amps . 

Electric  Grinders  and  Hoists . 

Tungsten  Scries  Lamp . 

Combination  Switch  Boxes . 


PRIMARY  BATTERIES 


WIRE  AND  CABLES 


Rubber-TnBulated  Wire 
and  Lead-Coverod  Cables  for  any  serrloe 

Standard  Underground  Cable  Company 

.S'ew  York,  Boston,  Chlctwo,  St.  Louis,  FMttsburg, 
Philadelphia,  Bacon  Block.  Oakland,  Cal. 
Atlanta,  Os.  Los  Angeles,  Oal.  Seattle,  Wash. 


and  acceptance  tests  made  for  the  purchaser  at  the  shops  of  the 
manufacturer 

LE  1”“:;  SELECTED  GOODS 

How,  otherwise,  can  you  know  that  the  goods  delivered  are  reason¬ 
ably  close  to  your  specifications? 

Our  facilities  are  at  your  service. 

ELECTRICAL  TESTING  LABORATORIES 

80th  Street  &  East  End  AVenue,  NeW  Yorli 


**  Electrical  and  Photornetrical 
Teata  of  Every  Dracription*' 
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"N  THE  AMERICAN 

DEAD  WEIGHT  GAUGE  TESTER 


A  Power  Plant  Necessity 

It  has  all  the  advantages  of  the  mercury  column,  occupying  less 
space  and  has  improvements  found  on  no  other  tester. 

Do  Not  Guess-*-Know  for  a  Fact 

That  your  gauges  are  accurate. 

Circular  ^-S  Describes  Details. 

American  Steam  Gauge  and  Valve  Hfg.  Co. 

BOSTON,  MASS. 

NKW  YORK  ATI-ANTA  CHICAGO 

- 


^  INSULATION  is  1001  Perfect. 


Tests  show  no  conductivity  with  ^  inch  thickness  at  over  12000 
volts.  Unaffected  by  heat,  applicable  to  any  fabric.  Abso¬ 
lutely  impervious  to  water  or  acids.  Withstands  high  peripheral 
speed.  Very  high  tension  currents  can  be  transmitted  safely 
with  bare  copper  wires  set  in  wooden  troughs  with  Sarco  Insu¬ 
lation  poured  hot  around  the  wires. 

WRITE  FOR  PARTICULARS  AND  PRICES. 

Standard  Asphalt  &  Rubber  Co.,  CMc«go 


I 


Wm.  A.  Rosenbaum  Wm.  M.  Stockbridee 

Rosenbaum  ®  Stockbridee 

PATENT  ATTORNEYS 

41  ParR  Row  New  YorK  City 

Lava  is  machined  in  green  condition  to  any  desired 
form  and  then  hardened  under  high  temperature — 
unaffected  by  any  heat  to  which  it  could  be  subse¬ 
quently  subjected  in  electrical  apparatus. 

Ask  for  book  by  P.  J.  Kruesi,  A.  A.  I.  E.  E. 

AMERICilN  LAVJI  COMPIIIIY,  ChatUiooH,  Tm 3 

Office;  Stamford,  Conn.  Works;  Portsmouth,  Va. 

The  Wyckoff  Pipe  and  Greosoting  Go. 

Wyckoff  Creo’soted  Conduit  for  Underground  Wires. 
Millions  of  feet  in  use.  Cheapest  to  lay. 
Creosoted  Crossarms,  Poles  and  Lumber. 

Resistance  Wires  to  Specifications.  Protective  Fuses  for  Small 
Currents.  Ignition  Fuses  for  Torpedo  and  Mining  Operations. 
Special  forms  for  Wireless  Telegraphy.  All  Forms  of  Elec¬ 
trical  Contacts. 

BAKER  &  CO.,  Inc. 

New  York  Office:  1  20  Liberty  St. 

(SiHBSll 


02«I.YHT 


The  Best 

But  not 

TheCheapest 

but  a  Trial  will 
Convince  thai 
Our  Goods  are 

TheCheapest 

III 

The  End 


Inventtoni  Developed 
end  all  claitca  of 
Special  Apparatus 
and  Machinery, 


Models  and 


Experimental  Work 


F.  V.  BAILLARD 

18  and  24  Prankfoit  Street  New  York  CItj 


ALPHABETICAL  INDEX  OF  ADVERTISERS. 


A.  &  W.  Electric  Sign  Co .  30 
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Alberger  Pump  Co .  94 
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.American  Turbine  Engine  Co..  98 

American  Vibrator  Co .  38 

American  Vit.  Conduit  Co .  18 

.Anderson  Mfg.  Co.,  A.  &  J.  M.  2 

Arnold  Co .  68 

Asbestos  Wood  Co....^ .  22 

Atlantic  Ins.  Wire  &  Cable  Co.  4 

•Atwater  Kent.  Mfg.  Works .  10 

.Automatic  Electric  Co .  74 


Babcock  &  W'ilcox  Co . 88 

Babcock  &  Wilcox  Co.  (Stirling 

Department)  .  88 

Boillard,  E.  V .  63 

Itaker  &  Co.,  Inc .  63 

itaker  &  Co.,  W.  E .  68 

BaJ'  &  Wood .  89 

Ball  Engine  Co .  96 

Barnes  Co.,  The  Wallace .  22 

ilarr  Elec.  Mfg.  Co.,  W.  J .  34 

Itarstow  &  Co.,  W.  S .  68 

llatcis,  Putnam  A .  68 

Itaum,  P'rank  G .  68 

itaum  &  Co.,  F.  G . 68 

Bay  State  Ins.  Wire  &  Cable  Co.  s 

llelden  Mfg.  Co .  6 

Beniamin  Elec.  Mfg.  Co .  28 

Bidale,  James  G .  8 

Bishop  Gutta  Percha  Co .  too 

Bissell  Co.,  P' .  20 

Bissing,  H .  68 

Blake  Signal  &  Mfg.  Co .  27 

Bossert  Electric  Constr.  Co .  28 

Boston  Inc.  Lamp  Co .  30 

Boyden,  J.  Hanson .  68 

Bridgeport  Brass  Co .  too 

Bridgeport  Metallic  Packing  Co.  90 

Bristol  Co .  too 

Bristol,  Wm.  H .  14 

Brown  Hoisting  Mach’y  Co .  86 

Brownell  Co.  . . 96 

Brunswick  Refrigerating  Co....  91 

Burke  Electric  Co .  79 

Burrill,  Elvyn  .  68 

Byllesby  &  Co.,  H.  M .  68 


C  &  C  Electric  Co .  78 

Caldwell  Co.,  W.  E .  82 

Campbell  Electric  Co .  24 

Carpenter  Tap  &  Die  Co.,  J.  M.  83 

Cary  Spring  Works .  27 

Central  Glectric  Co . 7 

Central  Laboratory  &  Sup.  Co..  14 

Century  EHectric  Co .  79 

Chase-Shawmut  Co .  i 

Chicago  Edison  Co .  7t 

Chicago  Ins.  Wire  &  Cable  Co..  S 
Chicago  Non-Magnetic  Watch 

Co . 3* 

Chicago  Pneumatic  Tool  Co....  81 

Cincinnati  Tool  Co .  20 

Clark  Elec.  &  Mfg;.  Co .  16 

Cleveland  Eng’g  Co.,  The .  68 

Cleveland  Twist  IHiU  Co .  82 

Cling  Surface  Co .  84 

Coal  &  Iron  Nat.  Bank .  too 

Collyer  Ins.  W  ire  Co .  4 

Condit,  Jr.,  Co.,  S.  B .  i# 

Conover  Condenser  Co .  89 

Cook,  Frank  B .  19 

Cope,  T.  J .  *8 

(xirson,  W’m.  R.  C .  68 

Cravath,  J.  K .  68 

Crescent  Ins.  Wire  &  Cable  Co.  4 

Crocker-Wheeler  Co .  81 

Croselmire  &  Ackor  Co .  8 

Crossley  Mfg.  Co .  *9 

Cutler- Hammer  Clutch  Co .  84 

Cutler-Hammer  Mfg.  Co .  as 

Cutter  Co.,  The .  23 


D.  &  W.  P'use  Co .  2 

Dayton  Elec’l  Mfg.  Co .  90 

Dayton  Globe  Iron  Wks .  92 

Dearborn  Drug  &  Chein.  Wks..  89 

De  Laval  Steam  Turbine  Co _  98 

De  La  Vergne  Machine  Co _  90 

Deming  Co .  94 

Detroit  Ins.  Wire  Co .  6 

Devine  Co.,  J.  P .  7 

Devoe  &  RaynoJds  Co .  40 

Diamond  Porcelain  Co .  16 

Diamond  State  Fibre  Co .  14 

Diehl  Mfg.  Co .  80 

Dielectric  Co.  of  America .  17 

Directory  of  Engineers . 68,  69 

Dixon  Crucible  Co.,  Jos .  80 

Doble  Co.,  Abner .  92 

Dodge  &  Day .  68 

Dongan  Elec’l  Instrument  Co..  13 

Driver- Harris  Wire  Co .  3 

Duncan  Pillec.  Mfg.  Co .  ii 

Dustin  Co.,  Charles  E .  72 

Dwyer  Machine  Co .  3t 

Eccleston  Lumber  Co .  20 

Eck  Dynamo  &  Motor  Co .  78 

Pldison  Mfg.  Co .  40 

Editorial  Card  Index .  40 

Eldredge  Elec.  Mfg.  Co .  10 

lillectric  Blower  Co .  83 

lilectric  Cable  Co .  7 

Electric  Goods  .Mfg.  Co .  29 

Electric  Motor  &  Equip.  Co -  30 

Electric  Service  Supplies  Co....  15 

Electric  Storage  Battery  Co .  9 

lilectrical  Accessaries  Co........  31 

Electrical  Testing  Laboratories..  40 

Electro  Dynamic  0> .  80 

Elwell-Parker  PUectric  Co .  82 

Emerson  Electric  Mfg.  Co .  34 

Engineers,  Directory  of . 68,  69 

Excello  -Arc  Lamp  Co .  33 

P'ahn  &  Mejunken .  32 

P'ibre  Conduit  Co .  18 

Floy,  Henry  .  68 

Foote  Pierson  &  Co .  13 

P'or  Sale  .Ads . 70,  71,  72,  73 

P'ort  NN'ayne  Electric  Works....  11 
Frink,  I.  P .  28 

Gail-Webb  Mfg.  Co .  27 

Gas  &  Elec.  Dev.  Co .  70 

General  Electric  Co . 38,  39 

General  Mfg.  &  Supply  Co .  29 

General  Storage  Battery  Co .  10 

Gest,  G.  M .  18 

Gillette-Vibber  Co .  27 

Goodwin  &  Kintr  Co .  28 

Goulds  Mfg.  Co .  94 

Gould  Storage  Battery  Co .  q 

tireen  P'uel  Economirer  Co .  89 

Gregory  Pllectric  Co .  70 

Hall,  Leon  M .  68 

Haller  Machine  Co .  30 

Hamburger,  Felix  ; .  32 

Hanson  &  Van  Winkle  Co .  84 

Harrisburg  Fdy.  &  Mach.  VN’ks.  96 
Harrison  Safety  Boiler  Works...  89 

Hart  Mfg.  Ck> .  27 

Hartford  Faience  Co .  14 

Hartford  Machine  Screw  Co....  82 
llartman  Circuit  Breaker  Co....  26 

Hazard  Mfg.  Co .  6 

Heck,  Louis  .  80 

Helios  Mfg.  Co . 13,  33 

lletningray  Glass  Co .  i6 

Hill  Co..  The  Geo.  Q .  83 

llill-Wright  Elec.  Co .  30 

Hoffman,  George  W .  74 

Hollingsworth  &  A'ose  Co .  5 

Hoilyoke  Machine  Co .  92 

Hubbell,  Inc.,  Harvey .  40 

Humbird  Lumber  Co .  20 

Hungerford  Brass  &  Copper 

Co.,  U.  T . *  7 

Hunt  Co.,  C.  W .  8C 

Huntington  Mch.  &  Supply  Co.  72 

Ide  &  Sons,  A.  L . . .  96 

Imperial  Porcelain  Works .  27 

India  Rubber  &  Gutta  Percha 

Ins.  Co .  6 

Indiana  Rub.  &  Ins.  Wire  Co..  3 
International  Acheson  Grap.  Co.  10 
Iron  City  Engineering  Co .  68 

lackson,  D.  C.  &  W.  B .  68 

jaeger  Min.  Lamp  Mfg.  Clo .  30 

effrey  Mfg.  Co .  87 

Jenkins  Bros .  too 

Tohns-Manville  Co.,  H.  W' .  2t 

Jordan  Bros .  82 


Kellogg  Co.,  E.  H .  63 

Kellogg  Switchboard  &  Supply 

Co .  73 

Keystone  E)lectrical  Instr.  Co...  11 

Klein  &  Sons,  Mathias .  20 

Kliegl  Bros .  31 

Kxuesi,  P.  J .  63 

Lang  Electric  Co.,  J .  24 

Lansingh,  Van  Rensselaer .  68 

Leeds  &  Northrop  Co .  12 

Leffel  &  Co.,  James .  93 

Leslie  &  Co.,  A.  C .  10 

Liberty  Mfg.  Co .  89 

Lima  Insulator  Co .  16 

Lincoln  Electric  Co .  76 

Lincoln  Motor  Works  Co.. .  78 

Linder,  H.  J .  73 

Link-Belt  Co .  87 

Linzee,  A.  C .  68 

Locke  Insulator  Mfg.  Co .  16 

Lombard  Governor  Co .  93 

Lord  Electric  Co .  15 

Lunkenheimer  Co .  88 

Machado  &  Roller .  12 

Machen  &  Mayer  Elec’l  Mfg. 

Co .  28 

Manhattan  EUec’l  Supply  Co _  28 

Marine  Eng.  &  Mach.  Co .  87 

Marion  Co .  19 

Maris  Bros.^ .  87 

Marquette  Elec.  Mfg.  Co .  32 

Massachusetts  Chemical  Co .  3 

Matthews  &  Bro.,  W.  N .  17 

McGraw  Pub.  Co .  36 

McIntosh,  Seymour  &  Co .  95 

McLennan  &  Co.,  K .  71 

McMeans  &  Tripp .  68 

McMeen  &  Miller .  68 

Mead-Morrison  Mfg.  Co .  88 

Mechanical  i^pliance  Co .  76 

Merchant  &  Evans  Co .  82 

Mershon,  Ralph  D .  68 

Mica  Insulator  Co .  15 

Middlebury  Electric  Co .  73 

Moloney  Elec.  Co .  21 

Moore,  A.  F .  5 

Moore  Elec’l  Co .  31 

Morg:an  &  Wri^t .  21 

Morris  Co.,  I.  P .  90 

Morse  Chain  Co .  86 

Mott  Iron  Works  Co.,  J.  L .  82 

Munsell  &  Co.,  Eugene .  15 

National  Acme  Mfg.  Co .  83 

National  Battery  Co .  10 

National  Conduit  &  Cable  Co...  4 

National  India  Rubber  Co .  6 

National  Mach’y  &  Wrecking 

Co .  72 

National  Metal  Molding  Co .  too 

Neall,  N.  J .  68 

New  Elngland  Butt  Co .  8 

New  England  Motor  Co .  76 

New  Process  Rawhide  Co .  84 

New  York  Beck  Lamp  Co .  32 

New  York  &  Ohio  Qo .  xoo 

New  York  Insulated  Wire  Co...  100 

New  York  Telephone  Co .  74 

Northern  Electrical  Mfg.  Co....  82 

Ohio  Brass  Co .  17 

Oil  &  Waste  Saving  Mach.  Co..  98 

Okonite  Co.,  Ltd .  2 

Ostrander  &  Co.,  W.  R .  34 

Paiste  Co.,  H.  T .  40 

Palmer,  W.  K .  68 

Peerless  Rubber  Mfg.  Co .  90 

Pelton  Water  Wheel  Co .  92 

Pepper.  Jr.,  David .  68 

Phillips  Ins.  Wire  Co .  100 

Phoenix  Glass  Co .  40 

Phosphor-Bronze  Smelting  Co..  83 
Pierce,  Richardson  &  Neiler....  68 

Pignolet,  Louis  M .  10 

Pinkerton,  Andrew  .  68 

Platt  Iron  Works  Co .  92 

Pt.  Huron  Light  &  Power  Co..  72 
Power  &  Min.  Machinery  Co . .  90 
Pulsometer  Eng’g  Co.,  Ltd .  30 

Queen  &  Co.,  Inc .  12 

Quimby,  Inc.,  Wm.  E .  94 

Reed,  Warren  B .  68 

Reiisinger,  Hugo  .  31 

Reynolds  Elec.  Flasher  Mfg.  Co.  29 

Richmond  Electric  Co .  76 

Richter,  Eugene  L .  70 

Ridgway  Dyn.  &  Eng.  Co .  80 

Risdon-Alcott  Turbine  Co .  93 

Robbins  &  Myers  Oo . 34,  79 

Robb-Mumford  Boiler  Co .  88 


Robert  Instrument  Co .  12 

Robins  Conveying  Belt  Co .  86 

Rockwood  Mfg.  Co .  85 

Roebling’s  Sons  Co.,  John  A....  7 

Rosenbaum  &  Stockbridge .  63 

Rossiter,  MacGoyem  &  Co .  72 

Rossmassler-Bonine  Elec.  Co...  79 

Rose  Electric  (x) .  72 

Roth  Bros.  &  Co .  81 

Ryle  &  Co.,  William .  7 

Sachs  Co .  22 

Safety  Ins.  Wire  &  Cable  Co...  100 

&mson  Cordage  Works .  32 

Sanderson  &  Porter .  68 

Sand  Point  (Tedar  Co .  21 

Sangamo  Elec.  Co .  12 

Sarco  Co.,  The .  28 

Sargent  &  Lundy .  69 

Schaeffer  &  Budenberg  Mfg. 

Co .  98 

Schmitt,  C.  T .  73 

Schureman  Co.,  J.  L .  24 

Sears,  Henry  D .  29 

Sheaff  &  Jaastad .  69 

Shelby  Steel  Tube  Co .  8 

Shelton  Elec.  Co .  34 

Shipman,  Carroll  B .  69 

Shultz  Belting  Co .  100 

Simplex  Co .  13 

Simplex  EHectrical  Co .  5 

Simplex  Electric  Heating  Co...  35 

Smith  Co.,  S.  Morgan .  93 

Southern  Exchange  Co .  20 

Spargo  Wire  Co.,  las.  .A .  4 

Spencer  Turbine  (jeaner  Co....  3s 

Spiro  Co .  78 

Splitdorf  Co.,  C.  F .  12 

Sprague  Electric  Co .  37 

Standard  Asphalt  &  Rubber  Co.  63 

Standard  Elec.  &  Chem  Co .  19 

Standard  Paint  Co .  21 

Standard  Underground  (jable 

Co .  40 

Station  Equipment  Co .  73 

Steel  Gain  Mfg.  Co .  20 

Stevens- Hewitt  Eng’g  Co .  69 

Steward  Mfg.  Co.,  D.  M .  18 

Stewart  Heater  Co .  89 

Stone  &  Webster  Eng’g  Corp..  69 

Stow  Mfg.  Co .  78 

Stromberg-Carlson  Teleph.  Mfg. 

Co .  74 

Stuart-Howland  Co .  5 

Sturtevant  Co.,  B.  P .  81 

Sundh  Electric  Co .  26 

Switchboard  Elquipment  Co .  24 

Tacony  Iron  Works .  92 

Thomas,  W.  Owens .  69 

Thomas  &  Sons  Co.,  R .  16 

Thompson,  Jr.,  Joseph  H .  71 

Tibbafs  &  Co.,  C .  24 

Toomey,  Frank  .  73 

Triumph  Electric  Co .  76 

Trumbull  Elec.  Mfg.  Co .  24 


United  Brass  Mfg.  Co .  20 

United  Indurated  Fibre  Co .  14 

Union  Trust  Co .  73 

Universal  Cable  Grip  Co .  19 

Universal  Elec.  Stage  Ltg.  Co..  31 
Universal  Mfg.  Cx> .  14 

Van  Dorn-Elliott  Electric  Co...  80 
Vulcan  Electric  Heating  Co....  35 
V’ulcanized  Fibre  Co .  14 

Wagner  Elec.  Mfg.  Co .  26 

Wagner.  Herbert  A .  69 

Want  Ads  . 70,  71 

Warner  Arc  Lamp  Co .  33 

Waterbury  Co .  4 

Watson  I^chine  Co .  80 

Watson-StUlman  Co .  83 

Weber  Steel  Concrete  Chimney 

Co .  98 

Western  Electric  Co .  77 

Westinghouse  Elec.  &  Mfg.  Co.  99 

W'estinghouse  Lamp  Co .  30 

Westinghouse  Machine  Co .  99 

Wetherill  &  Co.  Robt .  96 

Whitney  Elec’l  Inst.  Co .  12 

White  &  Co.,  J.  G .  69 

Willard  Storage  Battery  Co. . . .  10 

Woodward  Governor  Co .  92 

Woolly  Electric  Co .  15 

Worthington,  Henry  R .  94 

Wyckoff  Pipe  &  Creosoting  Co.  63 

Yale  &  Towne  Mfg.  Co .  86 

Yankee  Commutator  Comp.  Co.  80 

Yearsley  &  Levene .  72 

Yost  Elec.  Mfg.  Co .  29 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


AIR  COMPRESSORS. 
Allis-Chalmera  Co. 

Platt  Iron  Works  Co. 

ANCHORS,  GUY. 
Matthews  &  Bro.,  W.  N. 


ANNUNCIATORS. 
Electric  Goods  Mfa 


Co. 


Mtg. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

ARMATURES. 

Heck,  Louis. 

AUTOMOBILE  PARTS. 
Elwell-Parker  Electric  Co. 

BANKS. 

Coal  &  Iron  National  Bank. 

BATTERIES,  PRIMARY. 

Edison  Mfg.  Co. 

Electric  Good»  Mlfr  Co. 

Manhattan  Elec’l  Supidy  Co. 

BATTERIES,  STORAGE, 

Electric  Storage  Battery  Co. 

General  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

National  Battery  Co. 

Willard  Storage  Battery  Co. 

BELLS. 

Electric  Goods  Mfg.  Co. 

Manhattan  Electrical  Slowly  Co. 
Ostrander  &  Co..  W.  R. 

BELTING. 

Robins  Conveying  Belt  Co. 

Shultz  Belting  Co. 

BELT  DRESSING. 

Cling  Surface-  Btig.  Co. 

BINDING  POSTS. 

National- Acme  Mfg.  Co. 

BLOWERS. 

Green  Fuel  Elconomizer  Co. 
Sturtevant  Co.,  B.  F. 

BOILER  CLEANERS. 

Liberty  Mfg.  Co. 

BOILER  FITTINGS. 

Lunkenheimer  Co. 

BOILERS. 

Babcock  &  Wilcox  Co. 

Babcock  &  Wilcox  Co.  (Stirlint 
Dept.) 

Harrison  Safety  Boiler  Works. 
Morris  Co.,  I.  P. 

Platt  Iron  Works  Co. 
Robb-Mumford  Boiler  Co. 

Wetherill  &  Co.,  Robt. 

BOLSTERS.  STEEL. 

American  Steel  Foundries. 

BOLTS. 

National- Acme  Mfg.  Co. 

BOOKS,  TECHNICAL. 

American  School  of  Corres. 

McGraw  Publishing  Co. 

BOOSTERS. 

C  &  C  Elec.  Co. 

Crocker- Wheeler  Co. 

Western  Elec.  Co. 

BOXES,  JUNCTION. 

Bossert  Electric  Construction  Co. 

D.  &  W.  Fuse  Co. 

BOXES,  OUTLET. 

Bossert  Electric  Construction  Co. 

BRASS. 

Hungerford  Brass  &  Copper  Co.. 
U.  T. 

Merchant  &  Evans  Co. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Gas  &  Elec.  Dev.  Co. 

BRONZE. 

Hungerford  Brass  &  Copper  Co. 
BUSHINGS. 

Bossert  Electric  Construction  Co. 


CABLE  GRIPS. 

CONDUIT  RODS. 

Universal  Cable  Grip  Co. 

Cope,  T.  J. 

CABLE  ROLLERS  or  TROL¬ 

CONNECTORS  AND  TERMIN¬ 

LEYS. 

ALS. 

Matthews  &  Bro.,  W.  N. 

Cook,  Frank  B. 

CABLE  SPLICERS. 

CONTROLLERS. 

Clark  Elec.  &  M<fg.  Co. 

Crocker-Wheeler  Co. 

CABUNG  MACHINERY. 

Cutler-Hammer  Mfg.  0>. 

Alton  Machine  Co. 

New  England  Butt  Co. 

Quimby,  Wm.  E 

Shoreman  Co.,  J.  L 

Sundh  EUectric  Co. 

Universal  Mfg.  Co. 

CAR  HEATERS,  ELECTRIC. 

Simplex  Electric  Heating  Ca  ' 

CONVEYING  MACHINERY. 

Sprague  Electric  Co.  ‘ 

(<3oal.  Ashes,  Etc.) 

CARBON. 

Brown  Hoisting  Machinery  Co. 

Hunt  Co.,  C. 

International  Acheson  OVap.  Co. 
Keisinger,  Hugo. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

CASTINGS. 

Mead-Morrison  Mfg.  Co. 

Morse  Chain  Co. 

American  Steel  Foundries. 

Robins  Conveying  Belt  Co. 

Lunkenheimer  Co. 

Morris  Co.,  I.  P. 

COOLING  TOWERS. 

CHAIN  BLOCKS. 

Yale  k  Towne  Mfg.  Ca 

Alberger  Condenser  Co. 

Watson  Machine  Co. 

CHAINS,  DRIVING. 

COPPER. 

Link-B^t  Ca 

Morse  Chain  Co. 

Hungerford  Brass  ft  Copper  Co., 

U.  T. 

Mswehaat  ft  Evans  Co. 

CHIMNEYS. 

Weber  Steel  Concrete  Chieusey  Co. 

CIRCUIT  BREAKERS. 

CORD,  ARC  LAMP. 

Saanon  Cordage  Works. 

Cutter  Ca,  The. 

Hartman  Circuit  Breaker  Co. 

CORD.  FLEXIBLE 

Sundh  Electric  Co. 

American  Electrical  Works. 

Switchboard  Equipment  Ca 

B^en  Mfg.  Co. 

CLAMPS.  >  (Cable  Supporting.) 

CORD.  TROLLEY. 

Matthews  k  Bro.  W.  N. 

Samson  Cordage  Works. 

eXAMPS.  GROUND. 

Gillette,  Vibber  &  Co. 

COUPLINGS,  MAGNETIC. 

CLAMPS,  INSULATOR. 

Clark  Elec.  &  Mfg.  Co. 

Cutler-Hammer  Qutch  Co. 

CRANE  MOTORS. 

CLEATS. 

Blake  Signal  &  Mfg.  Co. 

Western  Electric  Co. 

Imperial  Porcelain  Co. 

Sears,  Henry  D. 

CRANES,  TRAVELING. 

Maris  Bros. 

CLIMBERS. 

Cincinnati  Tool  Co.  _ 

Klein  &  Sons,  Mathias. 

Mead-Morrison  Mfa  Co. 

Robins  Conveying  Belt  Co. 

Yale  ft  Towne  Mfg.  Ch. 

CLUSTERS. 

CROSS  ARMS. 

Benjamin  Electric  Mfg.  (^. 

Southern  Exchange  Co. 

COILS,  INDUCTION. 

CUT-OUTS. 

Electric  Goods  Mfg.  Co. 

Ostrander  k  Co.,  W.  R. 

(reneral  Mfg.  ft  Supply  Co. 

Splitdorf,  C.  F. 

■li 

COILS,  SPARK, 

Splitdorf,  C.  F. 

DESIGNERS. 

Central  Laboratory  ft  Supply  Co. 

DRAFT,  MECHANICAL 

COMMUTATORS. 

Sturtevant  Co.,  B.  F. 

Heck,  Louis. 

Van  Dom-Elliott  Elec.  Co. 

DRILLS. 

COMMUTATOR  TRUING. 

Jordan  Bros. 

Chicago  Pneumatic  Tool  Co. 
Cleveland  Twist  Drill  Ca 

COMPOUNDS.  BOILER. 

DRILLS,  PORTABLE. 

Dearborn  Drug  &  Chemical  Works. 

Stow  Mfg.  Co. 

COMPOUNDS,  COMMUTATOR. 

DRILLS,  ROCK. 

McLennan  Co.,  K. 

Yankee  Commutator  Compound  Co. 

Jeffrey  Mfg.  Co. 

COMPOUNDS,  LAMP  COLOR¬ 

DRYING  MACHINERY. 

ING. 

Alton  Machine  Co. 

Universal  Elec.  Stage  Ltg.  Co. 

Devine  Co.,  J.  P. 

CONDENSERS. 

DYNAMOS.  MOTORS. 

Alberger  Condenser  Ca 

Allis-Chalmers  Co. 

Allen  Electric  Co. 

Allis-Chalmers  Co. 

Conover  Condenser  Ck). 

Platt  Iron  Works  Co. 

American  Engine  Co. 

Burke  Electric  Co. 

Watson  Machine  Ck>. 

C  ft  C  Electric  Co. 

Worthington,  Henry  R.  ^ 

Central  Laboratory  ft  Supidy  Co. 

CONDUITS. 

Century  Electric  Co. 

Crocker- Wheeler  Co. 

American  Circular  Loom  Co. 

Di^  Mfg.  Co. 

American  Conduit^  Co. 

Eck  Dynamo  ft  Motor  Co. 

American  Sewer  Pipe  Co. 

American  Vit.  Conduit  Co. 

Dielectric  Co.  of  America. 

Electro-Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works, 

General  Electric  Co. 

Fibre  Conduit  Co. 

Gest,  G.  M. 

National  Conduit  ft  Cable  Co. 
National  Metal  Molding  Co. 

Sprague  Electric  Co. 

Wyckoff  Pipe  ft  Creosoting  Co. 

Gregory  Electric  Co. 

Hanson  ft  Van  Winkle  Co. 

Lincoln  Elec.  Co. 

Lincoln  Motor  Wks.  Co.  (Variable 

Speed). 

Mechanical  Appliance  Co. 

New  Elngland  Motor  Co. 

Northern  Electrical  Mfg.  Co. 
Richmond  Electric  Co. 

Ridmay  Dyn.  &  Eng.  Co. 

Robbins  9t  Myers  Co. 
Rossmassler-Bonine  Elec.  Co. 

Roth  Bros.  &  Co. 

Sprague  Electric  Co. 

Stow  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Yankee  Commutator  Compound  Co. 


ECONOMIZERS,  FUEL. 

Green  Fuel  Economizer  Ca 
Sturtevant  Co.,  B.  F. 

ELECTROMAGNETS. 

Acme  Wire  Co. 

Schureman  Co.,  J.  L. 

Splitdorf,  C.  F. 

ELEVATORS. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Marine  Engine  k  Machine  Co. 

ENG’G  SPECTALTIES. 
Lunkenheimer  Co. 

ENGINEERS,  CONSULTING. 
Baker  &  Co.,,W.  E. 

Barstow,  W.  S. 

Bates,  Putnam  A. 

Baum,  Frank  G. 

Baum  &  Co.,  FVank  G. 

Bissing,  H. 

Boyden,  _J.  Hanson. 

Burrill,  Elvyn. 

Byllesby  &  Co.,  H.  M. 

Corson,  Wm.  R.  C. 

Cravath.  J.  R. 

Dodge  a  Day. 

Floy,  Henry. 

Hall,  Leon  M. 

Jackson,  D.  C.  &  Wm.  B. 
Lansingh,  Van  Rensselaer. 

Linzee,  A.  C. 

McMeans  &  Tripp. 

McMeen  &  Miller. 

Mershon,  Ralph  D. 

Neall,  N.  J. 

Palmer,  W.  K. 

Pierce,  Richardson  k  Neiler. 
Pinkerton,  Andrew. 

Sargent  k  Lundy. 

Sheaff  &  Jaastad. 

Shipman,  B.  Carroll. 

Thomas,  W.  Owen. 

Wagner,  Herbert  A. 

ENGINEERS,  CONTRACTING. 
American  Bridge  Co. 

Arnold  Co. 

Baum  k  Co.,  Frank  G. 

Cope,  T.  J. 

Doble  Co.,  Abner. 

Gest,  G.  M. 

Iron  City  Ei^neering  Co. 

Pepper,  Jr.,  David. 

ReM,  Warren  B. 

Sanderson  k  Porter. 

Spiro  Company. 

Stevens-Hewitt  Eng^  Co. 

Stone  k  Webster  Eng’g  Corp. 
White  &  Co.,  J.  G. 

ENGINES,  GAS  &  GASOLINE. 
Allis-Chalmers  Co. 

De  La  Vergne  Machine  Co. 

Marine  Engine  &  Machine  Co. 
Power  k  Mining  Machinery  Co. 
Westinghouse  Machine  Co. 

ENGINES.  OIL. 

De  La  Vergne  Machine  Co. 

ENGINES,  STEAM. 
Allis-Chalmers  Co. 

American  Engine  Co.  * 

Ball  &  Wood  Co. 

Ball  Engine  Co. 

Brownell  Co. 

Harrisburg  Fdy.  k  Mach.  Wks. 
Ide  &  Sons,  A.  L. 

Marine  Ennne  &  Mach.  Co. 
McIntosh,  Seymour  k  Co. 

Morris  Company,  I.  P. 

Ridgway  D^amo  &  Engine  Co. 
Station  Equipment  Co. 

Sturtevant  Co.,  B.  F. 
Westinghouse  Machine  Co. 
Wethenll  k  Co.,  Robt. 
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EXHAUST  HEADS. 

Starteruit  Co.,  B.  F. 

EXPANSION  JOINTS. 

AlWrcer  Condenaer  Co. 

EXPERIMENTAL  APPARATUS. 
Bail  lard,  E.  V. 

Central  Laboratory  &  Supply  Co. 

FANS  AND  MOTORS. 

Century  Electric  Co. 

Diehl  Mfg.  Co. 

Eck  Dynamo  &  Motor  Co. 

Emerson  Elec  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Robbins  k  Myers  Co. 

Sprague  Electric  Co. 

Western  Electric  Co. 

Westingfaouse  Elec.  &  Mfg.  Co. 


:  HEATERS,  FEEDWATER. 
Alberger  Condenser  Co. 
Harrison  Safety  Boiler  Works. 
Platt  Iron  Works  Co. 

Stewart  Heater  Co. 

Whitlock  Coil  Pipe  Co. 


INSULATING  MATERIAL. 
Fibre. 

Diamond  State  Fibre  Co. 
United  Indurated  Fibre  Co. 
Vulcanised  Fibre  Co. 


HEATING  AND  VENTILATING 
APPARATUS. 

Sturtevant  Co.,  B.  F. 

HEATING  DEVICES,  ELEC- 
TRICAL 

American  Elec'l  Heater  Co. 

Barr  Elec.  Mfg.  Co.,  W.  J. 

Johns-M anvil le  Co.,  H.  W. 

Simplex  Electric  Heating  Co. 

Vulcan  Elec.  Heating  Co. 

HEATING.  EXHAUST  STEAM. 
American  District  Steam  Co. 


Glass. 

Hemingray  Glass  Co. 

Lava. 

American  Lava  Co. 

Kruesi,  P.  T. 

Steward  Mfg.  Co.,  D.  M. 

Mica. 

Tohns-Manville  Co..  H.  W. 
Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

Silk. 


LINE  MATERIAL. 

Qark  Elec.  &  Mfg.  Co. 

Ohio  Brass  Co. 

LOCOMOTIVES,  MINING. 
Jeffrey  Mfg.  Co. 

LUBRICANTS. 

Dixon  Cruc.  Co.,  Jos. 
Kellogg  Co.,  E.  H. 

MAGNETS. 

Acme  Wire  Co. 

Leslie  &  Co.,  A.  C. 

MAGNET  STEEL. 

Leslie  &  Co.,  A.  C. 

MAGNET  WIRE. 

Acme  Wire  Co. 
Stuart-Howland  Co. 


FANS  (Exhaust  and  Ventilating). 
Century  Electric  Co. 

Crocker-Wheeler  Co. 

Diehl  M^.  Co. 

Electric  Blower  Co. 

Emerson  Elec.  Mfg.  Co. 

Green  Fuel  Economizer  Co. 
Mechanical  Appliance  C^. 

Sprague  Electric  C^. 

Sturtevant  Co.,  B.  F, 

Western  Electric  Co. 

FIBRE.  (See  Insulating  Material, 
Fibre.) 

FIELD  COIL  CUSHIONS. 
Massachusetts  Chemical  Co. 

FILAMENT,  INC.  LAMP. 

Fahn  &  Mcjunkin. 

FILTERS. 

Oil  &  Waste  Saving  Machine  Co. 

FIXTURES  (Gas  &  Electric). 
Benjamin  Elec.  Mfg.  Co. 

Gail- Webb  Mfg.  Co. 

Goodwin  &  Kintz. 

FLASHERS. 

Gampbell  Electric  Co. 

Electric  Motor  &  Equipment  Co. 
Haller  Machine  Co. 

Reynolds  Elec.  Flasher  Mfg.  (]o. 

FLEXIBLE  SHAFTS. 

Stow  Mfg.  C^. 

FRICTION  TAPE  AND  CLOTH. 
Massachusetts  Chemical  Co. 

FUSES. 

Chase-Shawmut  Co. 

D.  k  W.  Fuse. 

Tohns-Manville  Co.,  H.  W. 

Sacks  Co. 

GAINS,  STEEL. 

Steel  Gain  Mfg.  Co. 

GAS  ENGINE  SPECIALTIES. 
Lunkenheimer  Co. 

GAS  LIGHTING  APPARATUS. 
Electric  Goods  Mfg.  0>. 

Ostrander  k  Co.,  W.  R. 

Splitdorf,  C.  F. 

GAUGES,  RECORDING. 

American  Steam  Gauge  4  Valve 
Mfg.  Co. 

Bristol  Co.,  The. 

GAUGES,  STEAM. 

American  Steam  Gauge  k  Valve 
Mfg.  Co. 

GEARS. 

New  Process  Rawhide  Co*. 

GLASS. 

Phoenix  Glass  Co. 

GLOBES.  SHADES,  ETC. 

Phoenix  Glass  Co. 

GRAPHITE. 

International  Acheson  Grap.  Co. 
Dixon  Cruc.  Co.,  Jos. 

GUARDS,  INC.  LAMP. 

(^ail-Webb  Mfg.  Co. 

Matthews  k  Bro.,  W.  N. 

HANGERS,  CABLE. 
C3iase-Shawmut  Co. 

Condit,  Tr.,  Co.,  S.  B. 

Standard  Underground  Cable  Co. 


HOISTS,  ELECTRIC  AND 
STEAM. 

Allis-Chalmers  Co. 

Brown  HoistiM  Machinery  Co. 
Jeffrey  Mfg.  C!o. 

Maris  Bros. 

Mead-Morrison  Mf^  Co. 

Robins  Conveying  Belt  Co. 

Sprague  Electric  Co. 

Yale  k  Towne  Mfg.  Co. 

HYDRAULIC  MACHINERY. 

Pelton  Water  Wheel  Co. 

Platt  Iron  Works  Co. 

■  “■  f 

ICE  MAKING  MACHINERY.  ' 
Brunswick  Refrigerating  Co. 

IGNITERS,  GAS  ENGINE. 

Dayton  Elec’l  Mfg.  Co. 

IMPREGNATING  APPARATUS. 
Devine  Co.,  J.  P. 

INDICATORS. 

American  Steam  Gauge  k  Valve 
Mfg.  Co. 

INDICATORS,  SPEED. 

Schaeffer  &  Budenberg. 

INSTRUMENTS,  ELECTRICAL. 
American  Instrument  Co. 

Atwater  Kent  Mfg.  Co. 

Baillard,  E.  V. 

Biddle,  James  G. 

Bristol,  Wm.  H. 

Bristol  Co. 

Dongan  Electrical  Instrument  Co. 
Duncan  Elec.  Mfg.  Co. 

EldredK  Elec.  Mfg.  Co. 

Foote,  Pierson  k  Co. 

Fort  Wayne  Electric  Works. 
General  Klectric  Co. 

Helios  Mfg.  Co. 

Keystone  Elec.  Instrument  Co. 
Le^s  ft  Northrop. 

Machado  ft  Roller. 

Pignolet,  Louis  M. 

Queen  ft  Co.,  Inc. 

Robert  Instrument  Co. 

Sangamo  Electric  Co. 

Simplex  Co. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Whitney  Elec’l  Instr.  Co. 

INSULATING  CEMENT. 
Massachusetts  CThemical  Co. 

INSULATING  MACHINERY. 
.Mton  Machine  Co. 

American  Ins.  Mach’y  Co. 

New  England  Butt  Co. 

INSULATING  MATERIAL. 

(Thina  and  Porcelain. 

Diamond  Porcelain  Co. 

Hartford  Faience  Co. 

Imperial  Porcelain  Works. 

Lima  Insulator  Co. 

I.ocke  Insulator  Mfg.  0>. 

Sears,  Hen^  D. 

Thomas  ft  Bons  Co.,  R. 


Ryle  &  Co.,  Wm. 

Staples. 

Blake  Signal  ft  Mfg.  Co. 

Tape. 

American  Electrical  Works. 
Massachusetts  Chemical  Co. 

Morgan  ft  Wright. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  Ltd. 

Standard  Underground  Cable  Co. 

INSULATOR  CLAMPS. 

Qark  Elec.  &  Mfg.  Co. 

INSULATORS,  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Clark  Elec,  ft  Mfg.  Co. 

Imperial  Porcelain  Works. 
Tohns-Manville  Co.,  H.  W. 

Lo^e  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

Sears,  Henry  D. 

Thomas  ft  Sons  Co.,  R. 

INSULATORS,  GLASS. 

Hemingray  Glass  Co. 

Locke  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

JACKS. 

Watson-Stillman  Co. 

JOINT  WIPERS. 

United  Brass  Mfg.  Co. 

JOINTS,  EXPANSION  AND 
SWIVEL 
Lunkenheimer  Co. 

LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 

LAMPS,  ARC. 

Adams-Bagnall  Elec.  Co. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Hamburger,  Felix. 

Helios  Mfg.  Co. 

Marquette  Elec.  Mfg.  Co. 

New  York  Beck  Lamp  Co. 
Stuart-Howland  Co. 

Warner  Arc  Lamp  Co. 

Western  Electric  (To. 

Westinghouse  Elec,  ft  Mfg.  Cn. 

LAMPS,  INCANDESCENT. 
Boston  Inc.  Lamp  Co. 

Dwyer  Machine  Co. 

Electrical  Accessaries  Co. 

(^neral  Electric 
Hill-Wright  Elec.  Co. 

Jaeger  Miniature  Lamp  Mfg.  Co. 
New  York  ft  Ohio  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Westinghouse  Lamp  Co. 


Compounds,  Paints  and  Varnishes. 
F.  W.  Devoe  ft  C.  T.  Raynolds  Co. 
Electric  Cable  Co. 

Massachusetts  (Themical  Co. 

Ohio  Brass  Co. 

Standard  Asphalt  ft  Rubber  Co. 
Standard  Paint  Co. 

Composition,  Goth  and  Paper. 
Anderson  Mfg.  Co.,  A  ft  J.  M. 
Hollingsworth  ft  Vose  Co. 
Tohns-Manville  Co.,  H.  W. 

Mica  Insulator  Co. 

Munsell  ft  (^,  EugenoL 


LAMPS,  MINIATURE, 

Jaeger  Miniature  Lamp  Co. 

LAMPS,  VACUUM  TUBE. 

Moore  Elec’l  Co. 

LAVA.  (See  ^  Insulating  Material. 
Lava.) 

LIGHTNING  ARRESTERS. 
Electric  Service  Supplies  Co. 

Lord  Gectric  Co. 

Westinghouse  Elec,  ft  Mfg.  Co. 
Woolley  Electric  Co. 


MEDICAL  APPARATUS. 

Manhattan  Elec’l  Supply  Co. 

Pignolet,  Louis  M. 

Splitdiorf,  C.  F. 

METALS, 

American  Platinum  Works. 

Baker  ft  Co.,  Inc. 

Croaelmire  ft  Ackor. 

Hungerford  Brass  ft  Copper  Gol, 
U.  T. 

Merchant  ft  Evans  G». 

Phoe^or  Bronze  Smelting  Co. 

METAL  POLISH. 

Hoffman,  George  W. 

MICA.  (See  Insulating  MateriaLl 

MINING  MACHINERY. 
AQis-f^halmers  Co. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

MODEL  MAKERS. 

Baillard,  E.  V. 

(Central  Laboratory  ft  Supply  Co. 

NIPPERS  AND  PLIERS. 

Cincinnati  Tool  Co. 

NUTS. 

National-Acme  Mfg.  Co. 

OIL  CYUNDER. 

Kellogg  ft  Co.,  E.  H. 

I  OIL  FILTERS. 

Oil  ft  Waste  Saving  Machine  Co. 

OILING  DEVICES  AND  SYS¬ 
TEMS. 

Lunkenheimer  Co. 

PACKING. 

Bridgeport  Metallic  Packing  C^. 
Jenkina  Bros. 

Johna-Manville  Co.,  H.  W. 

Peerless  Rubber  Mfg.  Co. 

PATENT  ATTORNEYS. 

Rosenbaum  ft  Stockbridge. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PHOTOMETERS. 

Dwyer  Machine  Co. 

Electric  Motor  ft  Exjuipment  Co. 
Foote,  Pierson  ft  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 

PINIONS,  RAWHIDE. 

New  Process  Rawhide  Co. 

PIPE  CAPS. 

Gillette,  Vibber  ft  Co. 

PIPE  DIPS. 

Standard  Asphalt  ft  Rubber  Co. 
PLATINUM. 

.American  Platinum  Works. 

Raker  ft  Cb.,  Inc. 

Croaelmire  ft  Ackor. 

PLUGS. 

General  Mfg.  ft  Supply  Co. 

Paiste  Ca,  H.  T. 

PLUGS.  ATTACHMENT.- 
Electric  Goods  Mfg.  Co. 

Sarco  Co.  .  I 
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POLES,  ARC  LAMP. 

Mott  Iron  Works,  J.  L. 

POLES,  BRACKETS,  PINS,  ETC- 
Bissell  Co.,  F. 

Eccleston  Lumber  Co. 

Humbird  Lumber  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Sand  Point  Cedar  Co. 

Southern  ExchaMe  Co. 
Stuart-Howland  Co. 

PORCELAIN.  (See  Insulating  Ma¬ 
terial,  China  and  Porcelain.) 

PORCELAIN  MACHINERY. 
Crossley  Mfg.  Co. 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Mead-Morrison  Mfg.  Co. 

Robins  Conveying  Belt  Co. 

PRESSES,  DIES  AND  SPECIAL 
MACHINERY. 

Watson-Stillman  Co. 

PULLEYS. 

Rock  wood  Mfg.  Co. 

PUMPS.  ELECTRIC. 

Conover  Condenser  Co. 

De  Laval  Steam  Turbine  Co. 
Emerson  Elec.  Mfg.  Co. 

Platt  Iron  Works  Co. 

Quimby,  Wm.  E. 

Tacony  Iron  Co. 

Watson  Machine  Co. 

Worthington,  H.  R. 

PUMPS,  STEAM. 

Alberger  Condenser  Co. 

Alberger  Pump  Co. 

De  Laval  ^team  Turbine  Co. 

Deming  Co. 

(loulds  Mfg.  Co. 

Morris  Company,  I.  P. 

Platt  Iron  Works  Co. 

PUMPS.  VACUUM. 

Alberger  Condenser  Co. 

Platt  Iron  Works  Co. 

Pulsometer  Emg’g  Co.,  Ltd. 

PURIFIERS,  FEED  WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Electric  Goods  Mfg.  Co. 

Manhattan  Elec’l  Supply  Co. 

Sarco  Co. 

RAIL  BONDS. 

Chase-Shawmut  Co. 

Qark  Elec.  &  Mfg.  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A.- 

RECEPTACLES. 

Beniamin  Electric  Mfg.  Co. 

Macnen  &  Mayer  Elec.  Mfg.  Co. 
Paiste  Co.,  H.  T. 

REDUCING  WHEELS. 

American  Steam  Gauge  &  Valve 
Mfg.  Co. 

REFLECTORS. 

Frink.  I.  P. 

Goodwin  &  Kintz.  ' 

Phoenix  Glass  Co. 

Sarco  Co. 

REFRIGER.\TING  MACH’Y. 
Brunswick  Refrigerating  Co. 

REPAIRING. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Heck,  Louis. 

Van  Dorn-Elliott  Elec.  Co. 

RHEOSTATS. 

Cutler-Hammer  Mfg.  Co. 

Quimby,  Wm.  E. 

Schureman  Co.,  T.  L. 

Sundh  Electric  Co. 

Universal  Elec.  Stage  Ltg.  Co. 

ROSETTES. 

General  Mfg.  &  Supply  Co. 

Hart  Mfg.  Co. 

Paiste  Co..  H.  T. 

Sears,  Henry  D. 

RUBBER  MACHINERY. 

.\iton  Machine  Co. 

SCHOOLS  AND  COLLEGES. 
American  School  of  Corres. 
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SCREWS. 

Hartford  Mach.  Screw  Co. 

Hill  Co.,  Geo.  Q. 

National- Acme  Mfg.  Co. 

SECOND-HAND  APPARATUS. 
Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Huntington  Mach.  &  Supply  Co. 
Jordan  Bros. 

Linder,  H.  J. 

National  Mach’y  &  Wrecking  Co. 
Richter,  Eugene  L. 

Bossiter,  MacGovern  &  Co. 

Station  Equipment  Co. 

Thompson,  J  r.,  Joseph  H. 

Toomey,  Frank. 

Yearsley  &  Levene. 

SEPARATORS,  OIL  &  STEAM. 
Harrison  Safety  Boiler  Works. 

SIGNS,  ELECTRIC. 

A.  &  W.  Electric  Sign  Co. 

Electric  Motor  &  Equipment  Co. 
Haller  Machine  Co.  , 

Reynolds  Elec.  Flasher  Mfg.  Co. 
L'niversal  Elec.  Stage  Ltg.  Co. 

SIGN  LETTERS. 

Matthews  &  Bro.,  W.  N. 

SLEET  CUTTERS. 

Matthews  &  Bro.,  W.  N. 

SLEEVES.  (Telep.  Cable  Splicing.) 
Matthews  &  Bro.,  W.  N. 

SLEEVING,  BRAIDED. 

Belden  Mfg.  Co. 

SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

General  Electric  Co. 

General  Mfg.  &  Supply  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

Yost  Electric  Mfg.  Co. 

SOLDER. 

Belden  Mfg.  Co. 

Standard  Elec.  &  Chem.  Co. 

SOLDERING  IRONS. 

Simplex  Electric  Heating  Co. 

Vulcan  Elec.  Heating  Co. 

.  SOLENOIDS. 

Cutler-Hammer  Mfg.  Co. 

Schureman  Ca,  J.  L. 

SPLICING  COMPOUNDS. 
Massachusetts  Chemical  Co. 
SPRINGS. 

Barnes  Co.,  Wallace. 

Cary  Spring  Works. 

STAGE  LIGHTING  APPAR.\- 
TUS. 

L’niversal  Elec.  Stage  Ltg.  Co. 

STAPLES.  (See  Insulating  Ma¬ 
terials.  Staples.) 

STEEL. 

American  Bridge  Co. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

Leslie  &  Co.,  A.  C. 

STEEL  TUBING. 

Shelby  Steel  Tube  Co. 

SUPPLIES  (Electric  Railway). 
Anderson  Mfp.  Co.,  A.  &  J.  M. 
Electric  Service  Supplies  Co. 

General  Electric  Co. 

Tohns-Manville  Co.,  H.  W. 

Ohio  Brass  Co. 

Sarco  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

SUPPLIES  (General  Electric). 
Bissell  Co.,  F. 

Central  Electric  Co. 

Electric  Goods  Mfg.  Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

General  Mfg.  &  Supply  Co. 
Manhattan  Elec’l  Supply  Co. 
Ostrander  &  Co.,  W.  K. 

Sarco  Co. 

Standard  Elec.  &  (Them,  Co. 
Stuart-Howland  Co. 

Western  Electric  C^. 

SUPPLIES.  TELEPHONE. 
American  Elec.  Telephone  Co. 
Kellogg  Switchboard  &  Supply  Co. 
Western  Electric  Co. 

SWITCHBOARDS. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 


Bissell  Co.,  F. 

Lang  Elec.  Co.,J. 

Tibbals  &  Co.,  ^  C. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

SWITCHBOARDS,  TELE¬ 
PHONE. 

Electric  Goods  Mfg.  Co. 

Kellogg  Switchboard  &  Supply  Co. 

SWIT(TIBOARD  MATS. 
Massachusetts  Chemical  Co.  , 

SWITCHES,  CLOCK. 

Campbell  Electric  Co. 

SWITCHES,  KNIFE. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Bissell  Co.,  F. 

CJbase-Shawmut  Ck). 

Crescent  EUec’l  Mfg.  Co. 

Cutter  Co. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES,  OIL. 

Hartman  Circuit  Breaker  Co. 

SWITCHES,  PENDANT. 

Sarco  Co. 

SWITCHES,  SNAP. 

Bissell  Co.,  F. 

General  Electric  Co. 

Hart  Mfg.  Co. 

Machen  &  Mayer  Elec.  Mfg.  Co. 
Sarco  Co. 

Trumbull  Elec.  Mfg.  Co. 

TABLET  BOARDS. 

Bossert  Elec.  (Tonstr.  Co. 

Trumbull  Elec.  Mfg.  Co. 

TACHOMETERS. 

.Schaeffer  &  Budenberg.  % 

TANKS. 

Caldwell  Co.,  W.  E. 

TAPS  AND  DIES. 

Carpenter  Tap  &  Die  Co.,  J.  M. 
TELEPHONES. 

American  Elec.  Telmhone  Co. 
Automatic  Electric  Co. 

Electric  Goods  Mfg.  Co. 

Kellogg  Switchboard  &  Simply  Co. 
Manhattan  Elec’l  S^ply  Co. 
Stromberg-Carlson  Tele.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

TELEPHONE  SERVICE. 
American  Bell  Telephone  Co. 

New  York  Telephone  Co. 

TESTING  APPARATUS. 

Central  Laboratory  &  Supply  0>. 
TESTING,  ELECTRICAL. 
Electrical  Testing  Laboratories. 
TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 
THEATRE  DIMMERS. 
Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  ffeating  Co. 
L'niversal  Elec.  Stage  Ltg.  Co. 

TIES. 

Eccleston  Lumber  Co. 

Southern  Exchange  Co. 

TOOLS.  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TOOLS,  PNEUMATIC. 

Chicago  Pneumatic  Tool  Co. 

TRACTION  SYSTEMS. 

General  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

TRANSFORMERS. 

Allis-Chalmers  Co. 

Central  Laboratory  &  Supply  Co. 
Crocker-Wheeler  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Moloney  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

TRIPLEX  BLOCKS. 

Yale  &  Towne  Mfg.  Co. 


TROLLEYS  AND  TRACKS, 
OVERHEAD. 

Yale  &  Towne  Mfg.  Co. 

TROLLEYS,  CABLE. 

Matthews  &  Bro.,  W.  N. 

TURBINE,  STEAM. 

Allis-Chalmers  Co. 

American  Turbine  Engine  Co. 

Ball  &  Wood  Co. 

De  Laval  Steam  Turbine  Co. 

General  Electric  Co. 

Morris  Co.,  I.  P. 

Westinghouse  Machine  Co. 

VACUUM  CLEANER. 

Spencer  Turbine  Cleaner  Co. 

VALVES. 

.'\merican  Steam  Gauge  &  Valve 

Mfg.  Co. 

Tenkins  Bros. 

Lunkenheimer  Co. 

VALVES  CYLINDER,  RELIEF. 
American  Steam  Gauge  &  Valve 

Mfg.  Co. 

VALVES,  POP  SAFETY. 

American  Steam  Gauge  &  Valve 

Mfg.  Co. 

VIBRATORS. 

American  Vibrator  Co. 

Shelton  Electric  Co. 


VULCABESTON. 

Johns-Manville  Co.,  H.  W. 
WASTE  SAVING  MACHINE. 
Oil  &  Waste  Saving  Machine  Co. 


WATCHES. 

Chicago  Non-Magnetic  Watch  Co. 


WATERPROOFING. 

Standard  Asphalt  &  Rubber  Co. 
WATER  PURIFYING  SYSTEMS. 
Harrison  Safety  Boiler  Works. 


WATER  WHEELS  AND  TUR¬ 
BINES. 

Allis-Chalmers  Co. 

Davton  Globe  Iron  Works. 

Doble  Co^  Abner. 

Leffel  &  Co.,  James. 

Lombard  Governor  Co. 

Morris  Co.,  I.  P. 

Pelton  Water  Wheel  Co. 

Platt  Iron  Works  Co. 

Risdon-Alcott  Turbine  Co. 

Smith  Co.,  S.  Morgan. 


WATER  WHEEL  GOVERNORS. 
Holyoke  Machine  Co. 

Woodward  Governor  Co. 

WELDED  FLANGES. 

Ball  &  Wood  (}o. 

WINCHES,  SAFETY. 

Yale  &  Towne  Mfg.  Co. 

WINDING  MACHINERY. 

Alton  Machine  Co. 

American  Ins.  Mach’y  Co. 

New  England  Butt  Co. 

WIRE  ROPE  MACHINERY. 
Alton  Machine  Co. 

.•\merican  Ins.  Mach’y  Co. 


WIRES  AND  CABLES. 

Atlantic  Insulated  Wire  &  Cable  Co. 
American  Electrical  Works. 

Bay  State  Ins.  Wire  &  (^ble  Co. 
Belden  Mfg.  Co. 

Bishop  Gutta  Percha  Co. 

Bridgeport  Brass  Co. 

Chicago  Ins.  Wire  &  Cable  Co. 
Collyer  Ins.  Wire.  Co. 

Crescent  Ins.  Wire  &  Cable  Co. 
Detroit  Ins.  Wire  Co. 

Driver  Harris  Wire  Co. 

Electric  Cable  Co. 

Hazard  Mfg.  Co. 

Indio  Rubber  &  Gutta  Percha  Ins. 

Co.  .  „ 

Indiana  Rubber  &  Ins.  Wire  Co. 
Moore,  A.  F. 

National  Conduit  &  Cable  Co. 
National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  The 
Phillips  Insulated  Wire  Co. 
Roebling’s  Sons  Co.,  J.  A. 

Safety  Insulated  Wire  &  Cable  Ca 
Simplex  Electrical  Co. 

Spargo  Wire  Co.,  Jas.  A. 

Standard  Underground  Cable  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co, 
Waterbury  &  Co. 

WOOD,  ASBESTOS. 

Asbestos  Wood  Co. 

X-RAY  APPARATUS. 

Campbell  Electric  Co.  i 
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^RNOLD  CO..  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical. 

i8i  La  Salle  Street  Chicago 

Chas.  a.  Cadwell  H.  W.  VVoodwabd 

CLEVELAND  ENGINEEWNG 

CO..  THE 

Consulting  Engineers 

Civil  Mechanical  Electrical. 

New  England  Bldg.,  Cleveland,  O. 

f 

0.  E.  McMeans  Chas.  A.  Teipp 

Am.  Soc.  M.  E.  Amer.  Inst.  E.  E. 

lUcMEANS  &  TRIPP 

ENGINEERS. 

ElTCtric  Light  and  Power  Plants.  Steam 
Heating.  Factory  Buildings  and  complete 
equijiinent.  Examinations.  Reports.  Expert 
Testimony. 

607  State  Life  Bldg.,  Indianapolis 

W.  E  Baker.  H.  R.  Bishop. 

gAKER  &  CO.,  W.  E. 

Engineers 

2“  William  Street  New  York 

rORSON,  WM.  R.  C. 

Consulting  Engineer 

Plans,  Specifications,  superintendence  of 
factory  power  and  lighting  installations. 

Investigations  of  electrolysis  of  under¬ 
ground  structures.  Electric  machine  design. 

Reports.  Laboratory  tests  and  experiments. 
36  Pearl  Street  Hartford,  Conn. 

1 

Samuel  G.  McMeen.  Kempster  B.  Miller. 

]\/[cMEEN  &  MILLER 

Telephone  Engineers 

Estimates,  A^raisals,  Reports,  Plants 
Constructed. 

1454-6  Monadnock  Block  Chicago 

RARSTOW  &  CO.,  W.  S. 

(Incorporated) 

;  Engineers 

50  Pine  Street  New  York 

Uank  of  Ottawa  Bldg  Montreal,  Can. 
Failing  ftiiilding  Portland,  Ore 

([;RAVATH.  JAMES  R. 

Consulting  Illuminating 
Engineer 

Telephone,  Harrison  1672. 

590  Old  Colony  Building  Chicago 

lyiERSHON,  RALPH  D. 

Consulting  Electrical  and  Me¬ 
chanical  Engineer 

Estimates,  Re^rts,  Plans,  Specifications  and 
Supervision  of  Electric  Lighting,  Railway  and 
Power  Plants.  Long  Distance  Power  Transmission. 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 

gATES,  PUTNAM  A. 

1  Consulting  Electrical  Engineer 

4J  Broadway  New  Yorl: 

£)ODGE  &  DAY 

.  EKGINEERS 

Designing,  Constructing 

Shops — Industrial  Establishments — Power 
Plants — Examinations  and  Reports. 

Philadelphia,  Pa. 

MEALL,  N.  j. 

Lightning  Protection  Apparatus 
design,  development,  application 

Plans  and  specifications  for  High-Voltage 
Installation;  Reports  on  rehabilitation  of  ex¬ 
isting  electrical  installations. 

12  Pearl  Street  Boston,  Mass. 

gAUM,  FRANK  G. 

Consulting  Electric  and  Hydraulic 
Engineer 

Examinations,  Reports,  Estimates,  Designs. 
Hydro-Electric  Power  Developments. 
Electric  Power  Transmission  Systems. 
1404-5  Chronicle  P>ldr.,  San  I'rancisco,  Cal. 

pLOY.  HENRY 

Consulting  Engineer 

Some  Clients: — National  Lead  Co.; 

City  of  East  Orange,  N. 

St.  Louis  Smelting  &  Refining  C;o. ; 

Rascon  Mfg.  &  Devel.  Co.,  Mexico. 

Long  Distance  Telephone — 8260  Cort. 

220  Broadway  New'  York  City 

PALMER,  W.  K.,  M.  E- 

Consulting  Engineer 

Mechanical  and  Electrical  Engineering 

Electric  Railways  and  Lighting:  Power  Plants. 
Manufacturing  Establishments,  Heating,  Venti¬ 
lating  and  Refrigerating  Rystems.  Designing  of 
Machinery:  Patent  Work:  Inspections.  Tests  and 
Reports.  Home  and  Belt  Telephone,  3322  Main. 

718  Dwight  Bldg.  Kansas  City.  Mo. 

gAUM  &  CO.,  F.  G. 

Engineers  and  Constructors 

1406-8  Chronicle  I’Idg.,  San  I'rancisco,  Cal. 
Complete  Power  Plants.  Transmission 
Systems. 

pjALL,  LEON  M. 

Consulting  Engineer 
in  Mechanics,  Electricity,  Mining 

814  Kohl  Building  San  Francisco 

Telephone,  Temporary  1739. 

PEPPER,  JR..  DAVID 

Engineer  and  General  Contractor. 

Electric  Road,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  &  Trust  Bldg., 

Philadelphia 

glSSING,  H..  E.  E. 

Illuminating  Engineer 

Specialist  in  Theatre  Lighting  and 
Construction 

Telciihone,  5503  Ilryant. 

419  West  42d  Street  New  York 

IRON  CITY  ENGINEER¬ 
ING  CO. 

Contracting  Electrical  Engineers 

Power  and  Light  Installations. 

Bell  L.  D.  Tel.  1599  Court. 

Frick  Bldg.  Pittsburg,  Pa. 

R.  11.  Pierce  .  S.  G.  Xeiler. 

H.  A.  Richardson. 

PIERCE,  RICHARDSON 
*  &  NEILER 

Consulting  and  Designing  Engineers 
Manhattan  Building  Chicago 

no  State  Street  Boston 

gOYDEN,  J.  HANSON 

Electrical  Patent  Expert 

.\ssoc.  Member  .Xmer.  Insti.  Elec’l  Engineers. 
Former  M’b'r  Exam.  Corps,  U.  S.  Pat.  Office. 
Investigations,  reports,  opinions,  soliciting. 
Correspondence  invited. 

510  McGill  Bldg.,  Washington,  D.  C. 

Dugald  C.  Jackson,  C.E. 

\Vm.  B.  Jackson,  M.E, 

JACKSON,  D.  C.  &  WM.  B. 

J  Engineers,  Experts 

Members  American  Institute  of  Electrical  Bugi- 
neers,  American  Society  of  Mechanical  Engineers, 
American  Society  of  Civil  Engineers. 

Madison  Wisconsin 

piNKERTON,  ANDREW 

Commercial  and  Industrial  Engineer 
Electrical — Mechanical 

1302  Farmers  Bank  Building,  Pittsburg,  Pa. 

3URRILL,  ELVYN 

Consulting  Electrical  Engineer 

Railway,  Lighting  and  Power  Plants.  De¬ 
signs  for  large  building  installations.  Corre¬ 
spondence  with  architects  solicited. 

IA7-I30  Hansford  Ituilding. 

J5  California  Street.  San  Francisco. 

I  ANSINGH 

VAN  RENSSELAER 

Illuminating  Engineer 

Telephone,  6925-6926  Cortlandt. 

227  Fulton  Street  New  York 

p^EED,  WARREN  B. 

Consulting^  Engineering 
Electrical  —  Mechanical  —  Civil 

1013  Hibernia  Bank  Bldg.,  New  Orleans,  U.S.  A. 

gYLLESBY  &  CO.,  H.  M. 

(Incorporated) 

Engineers 

Desigi.,  Construct  and  Operate  Railways, 
Lisht,  Power  and  Hydraulic  Plants. 

Examinations  and  Reports 
.\tnerican  rrust  Bldg.  Chic  go.  Ill 

piNZEE,  A.  C 

Electrical  Engineer 
Consulting — Designing 

Hamilton  Bldg.  .-Kkron,  0. 

CANDERSON  &  PORTER 

Engineers  and  Contractors 

Examination,  Reports,  Designs,  Specifica¬ 
tions,  Construction,  Equipment,  Supervision 
and  Management  of  Railway,  Li^t  and 
Power  Properties.  Hydro-electric  Develop¬ 
ments. 

52  William  Street  New  York 

Frederick  Sargent.  A.  D.  Lundy. 

SARGENT  &  LUNDY 

Engineers 

Jqckson  and  Michigan  Blvds. 

Chicago,  Ill 


OTEVENS-HEWITT  ENG'G  CO. 
Engineers  and  Contractors 

ExRmiDRtiooii  and  reports  made  on  all  Idndsof 
power  developments,  both  steam  and  hydraulic. 
iSpecihcations,  plans  and  supervision  furnished  at 
satisfactory  prices.  Special  care  being  given  to 
lowest  cost  of  production,  minimum  depreciation 
and  maximum  net  profit  in  operation. 

Park  Row  Building  New  York 


^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  &  Power  Plants 

6o  Wall  Street  '  New  York  City 


3HEAFF  &  JAASTAD 

Mechanical  and  Electrical  Engineers 

Plans  and  sMcifications  for  and  superin¬ 
tendence  of  Klectric  Power  and  Lighting 
i’lants  a  specialty. 

Broad  Exchange  Bldg.  Boston,  Mass. 


\^H1TE  &  CO .  J.  G.,  Inc 


'TONE  &  WEBSTER  ENGINEERING 
5  CORPORATION 

Constructing  Engineers 

84  State  Street,  Boston 
Electric  Railway,  Light  and  Power  Plants. 
Water  Power  Ilevelopments. 


Engineers,  Contractors 

London  Correspondents,  J.  G.  White  &  Co.. 

Ltd.,  9  Cloak  Lane,  Cannon  St. 
Canadian  Correspondents,  Canadian  White 
Co.,  Ltd.,  Montreal. 

Principal  Philippine  Office,  Manila,  P.  I. 
41-43  Wall  St.  43-49  Exchange  PI.  New  York, N.Y. 


QHIPMAN,  B.  CARROLL 

('nnsultinir  Electrical  and 


THOMAS,  W.  OWEN 

Telephone,  Central  5863. 

Consulting  Electrical  and 
Mechanical  Engineer 
645  First  National  Bank  Bldg.,  Chicago 


V^OUR  card  in  this  space  will  reach 
the  men  you  are  trying  to  do 
business  with — a  larger  num¬ 
ber  of  them  than  through  any  other 
publication. 


Consulting  Electrical  and 
Mechanical  Engineer 
Atlas  Building,  604  Mission  Street 
San  Francisco. 

Tests  Reports,  Plans,  Speciflcationsand  Supervinion 
of  Eleotrical  Installations,  Electrification  of  In¬ 
dustrial  Plants,  High  Tension  Power  Transmission. 


ELECTRICAL  WORLD 


introduces  engineers  to  a  larger  clientele  than  any  other  publication 


Amefican  Bridge 
Company 
of  New  York 


Stroctonal 

Steel 


ot  every 
purpose 


General  Offices 

42  BROADWAY,  NEW  YORK 
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POSITIONS  WIIHTID 


The  rate  for  "Positions  Wanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words,  two  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  teach  this  office  not  later  than  Monday, 
5.30  P.  M.,  for  the  next  succeeding  issue. 


POSITION  WANTED. — Engineer,  35,  mar-  1 
ried,  abstemious,  wants  position  as  chief  ; 
engineer;  experienced  with  all  kinds  of  en-  j 

fines  and  A.  C.  and  D.  C.  generators;  never  | 
ailed  to  effect  saving  over  previous  man  i 
wherever  I  have  held  position;  a  result  pietter;  I 
I  can  “deliver  the  goods”  and  can  furnish  the 
evidence.  William  Westerfield,  Box  271, 
Charleston,  Mo. 


POSITION  WANTED  as  draftsman  or  de¬ 
signer  with  consulting  engineer  or  electric 
railway  company;  25  years  old;  college  gradu¬ 
ate,  with  2  years’  practical  experience  and  3 
years’  experience  as  draftsman;  entirely  fa¬ 
miliar  with  design  of  modern  power  plants;  al^ 
with  design  of  rolling  stock  for  electric  rail¬ 
roads.  Address  No.  3568,  care  of  Electrical 
World,  New  York. 


POSITION  W.W'TED  by  an  electrical  engi¬ 
neer,  designer  and  inventor  of  20  years’ 
experience;  he  has  given  particular  attention  to 
Continuous  current  apparatus,  including  electro¬ 
plating  dynamos  and  vehicle  motors  and  many 
of  his  machines  are  running  to-day;  he  desires 
a  (Msition  where  his  knowledge  and  experience 
can  be  used  to  advantage.  Address  No.  3507, 
care  of  Electrical  World,  New  York. 


POSITION  W.'XNTED  as  electrical  me¬ 
chanical  engineer  to  take  sole  charge  of 
plant  which  calls  for  above  qualifications;  6 
years’  marine  and  7  years’  shop  and  outside 
erection  experience;  sire  no  object.  For  fur¬ 
ther  particulars  address  No.  3541,  care  of  Elec¬ 
trical  World,  New  York. 


p)OSIT10N  W.\NTED  as  general  superintend- 
ent  or  master  mechanic  of  a  railway  and 
lighting  plant  by  young  man,  age  28  years; 
eight  years’  experience;  thorough  practical  and 
technical  knowledge;  at  present  electrical  and 
mechanical  head  of  railway  and  lighting  plant, 
.yidress  No.  3550,  care  of  Electrical  World, 
New  York. 


pOSITIO.N  W.VNTED  as  superintendent  by 
*  a  practical  man  who  is  familiar  with  all 
systems  of  interior  construction  and  installa¬ 
tions;  have  been  connected  with  New  York 
firms  and  know  the  trade;  have  good  executive 
and  business  ability;  can  handle  men  and 
work  to  advantage.  Address  No.  3556,  care  of 
Electrical  XN'orld,  New  York. 


pOSITION  WANTED  by  technical  gradu- 
*  ate,  3S.  having  13  years’  engineering  and 
business  exfierience,  including  desi^,  construc¬ 
tion  and  operation  of  central  station  and  iso¬ 
lated  power  plants,  consulting  work  in  in¬ 
dustrial  and  engineering  lines,  and  manufac¬ 
turing  business  in  engineering  and  executive 
positions;  desires  permanent,  well  paying  posi¬ 
tion;  capable  of  assuming  resjionsibility  and 
directing  the  work  of  others;  is  tactful,  re¬ 
sourceful  and  energetic.  -Address  No.  35  s8, 
care  of  Electrical  World,  New  York. 


POSITION  W.ANTED — Electrical  engineer 
(34).  married,  wants  position  immediately; 
7  years’  experience  in  general  installation  work; 
3  years’  experience  in  storage  battery  research 
work;  qualified  to  act  as  superintendent  or  fill 
position  demanding  executive  ability;  personal 
interview  solicited;  At  references.  ^  Address 
No.  3561,  care  of  Electrical  World,  New  York. 


PISITION  WANTED  by  telephone  engineer; 

capable,  executive  young  man;  technical 
education;  experienced  in  t^ephone  construc¬ 
tion,  equipment  and  traffic  desires  position  with 
manufacturing  or  operating  company  where 
advancement  is  offered;  prefer  to  travel  through 
Eastern  States;  engaged  at  present;  correspond¬ 
ence  solicited.  Address  No.  3562,  care  of  Elec¬ 
trical  World,  New  York. 


POSITION  WANTED  by  young  man,  27;  7 
years’  experience  with  manufacturer  of  dyna¬ 
mos  and  motors  in  engineering  department  and 
as  estimator  and  superintendent  on  construc¬ 
tion  work  of  all  kinds,  factory,  office  building 
and  outside  work;  make  own  drawings;  write 
specifications  for  complete  specifications;  best 
references.  Address  No.  3563,  care  of  Elec¬ 
trical  World,  New  York. 


POSITION  WANTED  by  electrical  engineer; 

educated  and  experienced  with  all  interior 
construction  and  installation;  possessing  good 
executive  and  business  ability;  willing  to  ac¬ 
cept  any  position  on  trial  to  show  capability; 
speak  Enjilish  and  German.  Address  No.  3566, 
care  of  Electrical  World,  New  A’ork. 


POSITION  W.ANTED. — Sales  manager  or 
*  sales  engineer  open  for  engagement  on 
good  contract  in  above  or  similar  capacities; 
seven  years’  successful  experience  in  above  po¬ 
sitions  with  electric  lighting,  construction  and 
railway  companies;  am  technical  graduate,  vig¬ 
orous  and  efficient;  best  of  references.  Ad¬ 
dress  No.  3569.  care  of  Electrical  World,  New 
York. 


HELP  WANTED 


The  rate  for  "Help  Wanted"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  _  additional  words  three 
cents  each,  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
.Monday,  5.30  P.  M.,  for  the  next  succeeding 
issue. 


I  INVENT  for  profit.  Might  as  well  expect 
I  *  lawyer  to  write  articles  for  “Electrical 
I  World”  as  to  expect  non-electrical  so’icitor  to 
win  electrical  patents.  No  Pat.  Off.  Examiner 
nor  other  solicitor  is  Mem.  both  .A.I.E.E.  and 
•A.S.M.E.  Mail  invention  for  free  advice  and 
!  estimate.  Edward  P.  Thompson,  M.E.,  Reg- 
I  istered  Patent  Attorney,  156  Fifth  Ave.,  New 
York. 


P  NGINEERS. — Leading  employers  everywhere 
^  seek  through  us_  experience  civil,  electri¬ 
cal,  mechanical,  marine  and  mining  engineers; 

I  list  of  positions  open  free  if  you  state  experi- 
I  ence,  salary  and  position  desired;  offices  in  12 
cities;  confidential  service  for  men  at  present 
employed.  Call  or  write  us  to-day.  Hapgoods, 
!  305  Broadway,  New  York. 


POSITION  WANTED  by  a  graduate  electri¬ 
cal  and  mechanical  engineer,  36;  experience 
includes  design  and  specifications  for  power 
plants,  lighting  and  heating,  experimental 
work,  business  management,  purchasing  and 
consulting;  executive  position  desired.  -Ad¬ 
dress  No.  3567,  care  of  Electrical  World,  New 
York. 


V^.ANTED. — Draftsmen,  engineers  learn  Au- 
I  “  tomobile  Drafting  and  Designing,  includ- 
I  ing  the  latest  Eupropean  and  .American  practfee. 
i  The  only  field  not  overcrowded.  Instruction 
I  in  class  room  and  by  correspondence.  The 
j  New  A’ork  School  of  Automobile  Engineers, 
146  West  56th  St.,  New  York.  * 


(Continued  on  page  71.) 


BARGAINS 

Alternating  and  direct-current  motors.  Dynamos 
at  bargain  prices.  Send  in  your  requirements  and  we 
will  be  pleased  to  quote  you.  We  buy,  rent  and  install. 


EUGENE  L.  RICHTER 


1914  ColumMa  Ave. 
PHILADELPHIA,  PA. 


BE  INDEPENDENT 

Own  ain  Klwctric  LigHtIntf  Plant 

We  have  a  number  of  attractive  opportunities  to 
offer  in  different  sections  of  the  country.  If  you  have 
$3,000  or  more,  write  us. 

THE  GAS  &  ELECTRIC  DEVELOPMENT  CO. 

1328  Chestnut  St.,  Philadelphia,  Pa.  82  8eaver  St.,  New  York  City 
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For  Sale  60  Cycle  Alternators 

K.W. 

2  45  Westinghouse. 

I  so  Westinghouse,  2-phase. 

I  50  Westinghouse. 

I  60  Westinghouse,  2-phase. 

1  75  Westinghouse. 

I  75  Westinghouse,  2-phase. 

I  75  Warren  -  Medbury,  2- 
phase,  inductor  type. 

I  100  Gen.  Elec.,  monocyclic. 

1  1 20  Gen.  Elec.,  tyj>e  .\.  S. 
t  >35  Sjanley,  2-phase. 

2  150  Westinghouse. 

2  180  Gen.  Electric,  type  A.S. 

I  200  Stanley,  2-phase. 

las  Cycle  Alternators 

K.W. 

1  30  Gen.  Elec.,  type  A-30. 

1  35  T.-II.,  type  .A-35. 

:  50  F't.  Wayne,  Wood. 

I  60  Stanley  inductor  type, 
2-phase. 

1  60  Westinghouse,  comp. 

♦♦♦♦4444444444444444 


electric  CO. 

Cor.  1 6th  and  Lineoln  Sts.,  Chicago,  III. 


H.P.  Speed. 

1  60  Gen.  Elec.,  type  A.S. 

2  120  Gen.  Elec.,  .A-120; 

I  1 50  Westinghouse. 

I  150  Stanley,  inductor  type, 
2-phase. 

I  200  Ft.  Wayne,  W.  A.  L. 

1  400  Stanley,  2-phasc. 

For  Sale  Three  Phase 
60  Cycle  Motors 
II. P.  Speed. 

2  I  Gen.  Elec . 1 800 

I  3  Westinghouse  . 1700 

I  5  Westinghouse  . 1700 

1  5  Gen.  Electric,  vari¬ 

able  speed. 


H.P. 

t  5 

Gen. 

Elec . 

Speed. 

I  10 

Gen. 

Elec . 

t  30 

Gen. 

Elec. 

t  150 

Gen. 

Elec., 

440 

volts 

I  150 

Gen. 

Elec., 

2200 

volts 

Three  Phase  as  Cycle 

H.  P.  Speed. 

1  3  Stanley,  110  volts..  750 

Single  Phase  40  Cycle 

H.P.  Speed. 

1  14  Emerson,  1 1 5  volts.  740 


Two  Phase  60  Cycle 

H.P.  Speed. 

I  5  Westinghouse  . 1120 

I  40  Westinghouse,  220  V.  850 
I  50  Gen.  Elec .  720 


Single  Phase  60  Cycle 

'/i  Holtzer-Cabot  ....1800 

Century  . 1750 

1/2  Century,  variable. 

^  Century,  vertical. .  .1750 

1  Stanley . 1800 

I  Wagner. 

1  Century  . 1750 

154  Century  . 1165 

2  Century  . 1750 

3  Century  . 1750 

5  Century  . 1750 

5  Gen.  Elec.,  1 10  volts.1800 


Send  for  our  Monthly  Bar¬ 
gain  Sheet  showing  complete 
stock  and  net  prices. 
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ELECTRICAL  “WANTS 


SPESOX 


80  K.  W.  G.  E.  6-pole.  las-volt  generator  di¬ 
rect  connected  \Vatertown  engine. 

Two  18  X  4a  Knowlson  &  Kelly  Corliss  engines. 
Two  II  X  17  X  16  Harrisburg  Ideal  tandem  en¬ 
gines. 

Three  12  B  Brush  6.6  ampere  arc  generators. 
325  11.  P.  Heine  steel  header  boiler. 


700  K.  W.  Bullock  vph.,  2S<y.,  i3,*oo-v.  alter¬ 
nator  (suitable  for  waterwheel  or  belt 
driver). 

aoo  K.  W.  G.  E.  “A.  T.  B.”  3-ph.,  60-cy.. 
aaoo-v.  alternator,  with  direct  connected 
exciter. 

1 15  K.  W.  Bullock  3-ph.,  60-cy.,  aaoo-v.  re¬ 
volving  field  alternator,  with  direct  con¬ 
nected  exciter. 


150  H.  P.  Wcstinghouse  type  “C”  3-ph.  motor. 
20  and  30  H.  P.  Wcstinghouse  3-ph.  motors. 

Single  and  2  Phase  Apparatus 

250  K.  W.  G.  E.  monocyclic  60-cy.,  asoo-v. 
alternator  direct  connected  tandem  en- 
gine- 

180  K.  W.  Warren  single  ph.,  60-cy.  alternator. 

180  K.  W.  Wghse  a-pn.,  60-cy.  alternator. 

150  H.  P.  Wghse  2-ph.,  60-cy.  alternator. 

150  K.  W.  Wghse  single-ph.,  6o<y.  alter¬ 
nator. 

120  K.  W.  Wghse  3-ph.,  60-cy.  alternator. 

75  K.  W.  Wghse  a-ph.,  60-cy.  alternator. 

60  K.  W.  Wghse  single-ph.,  60-cy.  alternator. 

45  K.  W.  Wghse  single-ph.,  60-cy.  alternator. 

30  K.  W.  Wghse  single-ph.,  60-cy.  alternator. 

Send  for  complete  list  of  i2S-cycle  apparatus. 


Diraot  Current  Apparatus 

Send  for  complete  list  of  500,  aao  and  110  volt 
direct  connected  units,  also  belted. 

Engines 

17  X  30  X  27  Fitchburg  tandem,  4-valve. 

16  X  30  X  42  Hamilton-Ck>rliss  cross-compound. 
16  X  28  X  16  Erie  Ball  cross-compound 
12  X  20  X  24  Buckle  tandem  style  B. 

II  X  17  X  16  (a)  Harrisburg  Ideal  tandem. 

II  X  17  X  14  Harrisburg  cross-compound. 

24  X  48  Wetberill-Corliss. 

22  X  42  Hamilton-Corliss. 

20  X  42  Putnam. 

18x42  (2)  Knowlson  &  Kelly  Corliss. 

16  X  34  Payne  4-valve. 

13x21  (3)  Buckeye  style  B. 

10  X  14  Buckeye. 


JOSEPH  H.  THOMPSON,  JR.,  17  Battery  Place,  New  York 


HELP  WANTED 

(Continued  from  page  70.) 

ANTED. — Manufacturers’  agents  and  sales- 
“  men  by  manufacturers  of  a  high-grade 
renewed  lamp.  Address  No.  3320,  care  of 
Electrical  World,  New  York. 


Vy.XNTEI). — ;Chief  engineer  for  ice  and 
”  elwtric  light  plant  in  town  of  5000  people. 
Write  giving  experience  in  both  lines  and  sal¬ 
ary  expected  to  begin  with  to  Okmulgee  Ice  & 
Light  Co.,  Okmulgee,  I.  T. 


\Y/ANTED. — .\n  instructor  in  electrical  en- 
^  gineering  for  an  Eastern  technical 
school.  Graduate  with  some  practical  experi¬ 
ence  only  need  apply.  State  qualifications  and 
salary  expected.  Address  No.  3546,  care  of 
Electrical  World,  New  York. 


Vf/.XNTEr). — High  grade,  energetic  salesman 
^  of  direct  current  motors  and  dynamos 
to  sell  on  a  commission  basis;  give  full  par¬ 
ticulars.  .Address  No.  3547,  care  of  Electrical 
World,  New  York. 


.ANTED.  —  Experienced  mechanical  and 
™  electrical  draftsmen  on  electrical  ma¬ 
chines,  apparatus  and  instruments.  Only  first 
class  men  need  apply.  State  experience  and 
salary  expected.  .Address  No.  3548,  care  of 
Electrical  World,  New  York. 


.ANTED. — .Agent  for  Philadelphia  to  handle 
”  a  line  of  flame  and  enclosed  arc  lamps 
for  electrical  manufacturing  concern.  Reply, 
stating  experience  and  terms.  .Address  No. 
3564,  care  of  Electrical  World,  New  York. 


AW.ANTED. — In  engineer’s  office  in  New 
”  York  a  young  man  with  some  experience, 
drafting  and  electrical.  .Address  No.  3565,  care 
of  Electrical  World,  New  York. 


W. ANTED. — Young  men  who  are  high-school 
graduates  ana  have  had  one  or  two 
years’  experience  in  telephone  work  or  who  are 
technical  graduates  to  enter  our  apprenticeship 
course  in  automatic  telephony.  Call  or  write. 
.Automatic  Electric  Company,  A'an  Buren  and 
-Morgan  Streets,  Chicago,  III. 


V^.ANTED. — Electrical  expert  aid,  $7.04  per 
“  diem;  first-class  electrical  draftsman, 
185.04  per  diem;  a  competitive  examination  will 
be  held  simultaneously  at  the  Navy  Yards, 
Brooklyn,  N.  Y.;  Washington,  D.  C.,  and  the 
Naval  Training  Station,  North  Chicago,  Ill., 
July  22  and  23,  1907,  for  the  above  positions 
and  for  the  purpose  of  establishing  an  eligible 
register  of  first-class  electrical  draftsmen.  For 
further  information  address  Commandant  of 
the  Yard  at  which  the  applicant  desires  to  be 
examined. 


WANTED 

The  rate  for  “IV anted”  advertisements  of 
forty  words  or  less  is  one  dollar  and  fifty  cents 
an  inseilion;  additional  words  three  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  ofKce  not  later  thari  Monday, 
5.30  P.  A/.,  for  the  next  succeeding  issue. 

pLECTRIC-AL  material  manufacturers  desir- 
^  ing  representation  in  Australia  are  invited 
to  communicate  with  II.  Rowe  &  Company, 
309  Collins  Street,  Melbourne,  electrical  engi¬ 
neers,  contractors  and  importers,  who  are  pre¬ 
pared  to  distribute  such  goods  throughout  tneir 
connection. 


SPARKING 

reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out  the 
commutator,  wastes  power  and  may  cause  a  fire.  All  of  this 
may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  commu¬ 
tator  in  good  condition  and  prevent  cutting.  Abso¬ 
lutely  will  not  gum  the  brushes. 

It  win  put  that  high  gloss  on  the  com* 
mutator  you  have  so  l«ng  sought  after. 

Send  for  Stick.  50c.  PER  STICK.  $5.00  PER  DOZEN 

FOR  SALE  BY  ALL  If  Mf^lPMNAN  £.  Pfl  SOLE 

SUPPLY  HOUSES  OR  111  IHwLCIlllflll  Ol  UUi|  MANUFACTURERS 

Room  411.  130  Dearborn  St.,  CHICAGO. 


Advertised  in  the  Electrical  World 
are  insured  world-wide  publicity. 


What  you  want  someone  else  has  to  offer 
you.  We  help  you  get  together. 


7^ 


ELECTRICAL  WORLD. 


CKarleS  E.  Dustin  Company,  ll  Broadway,  New  YorK 
INDUCTION  MOTORS  IN  STOCK 


1^30  H.  P.  Bullock,  3  ph.,  60  cy.,  220  volts. 

J — 20  H.  P.  Wcstinghousc,  2  ph.,  60  cy.,  220  volts. 
J — 15  H.  P.  Wcstinghousc,  2  ph.,  60  cy.,  220  volts. 


1—  5  H.  P.  Wagner,  3  ph.,  60  cy.,  220  volts. 

2— 3  H.  P.  General  Elec.,  3  ph.,  60  cy.,  220  volts. 
J— 3  H.  P.  General  Elec.,  2  ph.,  60  cy.,  220  volts. 


J — 5  H.  P.  General  Elec.,  2  ph.,  60  cy.,  220  volts.  3—2  H.  P.  General  Elec.,  3  ph.,  60  cy.,  220  volts. 
2 — 5  H.  P.  Wagner,  single  ph.,  60  cy.,  110  volts.  2 — 1  H.  P.  General  Elec.,  3  ph.,  60  cy.,  220  volts. 

Send  for  Catalogue  of  Generators,  Engines,  Boilers,  etc.,  and  tell  us  your  wants 


Electrical  Machinery— Immediate  Delivery 


Dir«ct  Current— Dir«ct  Connected 

I — 37S-K.  W.  Westinghouse,  6-pole,  direct  connected  to  23  and 
40  X  20  Vertical  Westinghouse  engine.  250  Volts. 

I —  7S-K.  W.  Westinghouse,  8-pole,  direct  connected  to  14  x  13  Ide 
Automatic,  27J  R.  P.  M.  125  Volts. 

I —  lo-K.  W.  WestiMhouse,  6-pole,  direct  connected  to  7  x  6 
Westinghouse,  Jr.,  engine,  375  R.  P.  M.  250  Volts. 

Alternetin^  Current— Direct  Connected 

I — 500-K.  W.  Westinghouse,  2  or  3  phase,  60-cycle,  2400-volts,  direct 
connected  to  24  and  40  x  18  Vertical  Armington  &  Sims 
engine,  150  R.  P.  M. 

1 — 300-K.  W.  Westinghouse,  2  or  3  phase,  60-cycle.  2400-volts, 
direct  connected  to  isH  and  28  x  30  Vertical  Williams 


1 —  300-K.  W.  Westinghouse,  2  or  3  phase,  60-cycle.  2400-volts, 

direct  connected  to  is%  and  28  x  30  Vertical  Williams 
engine,  150  R.  P.  M. 

2 —  iso-K.  W.  Westinghouse,  2-phase,  60-cycle,  220-volts,  each  direct 

connected  to  22  x  16  Ball  &  Wood,  4-valve  engine,  240 
R.  P.  M. 


Belted  Alternetore 

2— 450-K.  W.  Westin^House.  2apKase.60>cycle* 
aSOO-eolts.  3  beerintf,  5  14  R.  P.  M. 

1 — 200-K.  W.  Ft.  Wayne,  i-phasc,  133-cycle,  2200-volts,  3  bearing, 
720  R.  P.  M. 

1 —  150-K.  W.  Stanley,  2-phasc,  60-cycle,  2400-volts,  600  R.  P.  M. 

2 —  iso-K.  W.  Westinghouse,  i-phase,  60-cycle,  2200-volts,  600  R. 

P.  M. 

I —  90-K.  W.  General  Electric  type,  A.  S.,  60-cycle,  a300-volt8, 
900  R.  P.  M. 

1 —  45-K.  W.  Westinghouse,  60-cycle,  2-phase,  220-volts. 

Alteraaetiia^  Motors 

I — 200-H.  P.  General  Electric,  3-phase,  60-cycle,  sso-volts. 

I — loo-H.  P.  General  Electric,  3-phase,  60-cycle,  sso-volts. 

I —  7S-H.  P.  General  Electric,  3-phase,  60-cycle,  220-volts. 

I —  50-H.  P.  General  Electric,  3-phasc,  60-cycle,  220- volts. 

All  above  Form  L.  Motors. 


ROSSITER,  MacGOVERN  (D.  CO.,  INC. 


.0  WEST  STREET 


Long  Distance  lelephone. 


NRW  YORK  CITY 


SPECIAL  BARGAINS 


Must  bs 

ssid  at  oses 


4-200  K.W.  General  Electric  rotary  transformers,  6000  volts,  3- 
phase,  25-cycle  alternating  current  to  13s  volts  direct  current. 

6-145  K.W.  General  Electric  air  blast  Transformers,  j-phase,  25- 
cycle,  6ooo-volt  primary,  ig/ijo  secondary. 

4-1S00  Amp.  1.  T.  E.  circuit  breakers. 

For  Quick  Dollvery,  2  Phase,  60  Cycle,  220 
Volt,  A.  C.  General  Electric  Motors 

Quantity.  H.P.  Form.  Speed.  Quantity.  H.P.  Form.  Speed. 
I  200  L  6oo 

I  too  L  720  I  2$  L  1200 

I  55  L  5>4  a  20  L  1200 

I  50  L  900  3  15  L  1200 

1  35  L  600  I  10  L  1200 

2  35  L  900  I  5  L  1200 

Aloo  1-3$  H.P.  induction  motor,  direct-connected  to  go-KW.,  110- 

volt  D.  C7  Generator,  General  Electric  make. 


MiCHINERY  BARGAINS 


AUTOMATIC 

ENGINES 

I  27x18  Armington  &  Sims. 

1  20x42  Harris  Corliss. 

2  15  and  25x20  McEwen  Tandem 

Compound. 

I  14x38  Brown. 

1  14x16  Strai^t  Line. 

2  12x12  Erie  Ball. 

I  10x14  Woodbury  &  Beach. 

I  10x12  Phoenix  Iron  Works. 
Fifty  other  engines. 


DYNAMOS 

I  50  KW,  120  V’,  450  RPM.  4 
Pole,  Direct  Current, 

Western  Electric. 

I  40  KW,  220  V,  300  RPM,  4 
Pole,  Direct  Current, 

Eddy,  Direct  Connected 
to  Ames  Automatic  En¬ 
gine. 

Lots  of  Boilers.  Pumps.  Hoist¬ 
ing  Engines  and  Contractors’ 
material.  Send  for  Lists. 


a  CO.. 211  a.  Third  St.,Phila.,  Pa. 


HUNTINGTON  MACHINERY  &  SUPPLY  CO. 
Wilkes-Barre,  Penna. 


Special  Bargains — Immediate  Shipment 

I — 350-K.  W.,  2-phase,  2200-volt,  60-cycle,  Westinghouse  alter¬ 
nator.  direct  connected  to  Williams  vertical  engine. 

Panel  board  and  all  instruments . $7,000 

I  —  1 50-K.  W.,  type  A.  T.,  3-phase,  60-cycle,  2300-volt,  General 

Electric  alternator,  exciter,  panel  board,  instruments. .  1,500 
I  — 108  K.  W.,  type  .-V.  M.,  Class  14,  2300-volt,  460  rpm,  60- 
cycle,  General  Electric  alternator,  panel  board,  instru¬ 
ments  .  800 

1 —  300-K.  _  W.,  single-phase,  iioo-volt,  i2S-cycle,  500  rpm, 

Westinghouse  alternator,  exciter  .  1,400 

2 —  iso-K.  W.,  tyi»e  .\.  M.,  iioo-volt,  133-cycle,  835  rpm.  Gen¬ 

eral  Electric  alternators,  exciters,  instruments,  each..  700 

4 — 120-K.  W.,  type  A.  Iioo-volt,  1070  rpm,  125-cycle,  Gen¬ 
eral  Electric  alternators,  exciters,  each  .  550 

1  —  loo-K.  W'.,  2200-volt,  1150  rpm,  i25<ycle,  Westinghouse 

alternator,  exciter  .  425 

3 —  125-light,  9.6-ampere,  2000-cp,  500  rpm.  Brush  arc  gener¬ 

ators,  each  .  800 

WK  PAY  CASH  FOR  DYNAMOS  OF  EVERY  DESCRIPTION 

National  Machinery  &  Wrecking  Co. 


CiMtrlo  Dapartmont 


CLEVELAND,  OHIO 


F'OR  8 

(a)  100  K.  W.  Warren,  60  cy.,  no  or  2300  v.,  600  R.  P.  M., 

single  phase,  new . $750.00 

(500)  Thompson  recording  wattmeters,  five  and  ten  amperes...  3.50 

(30)  G.  E.  enclosed  60  cy.,  multiple  street  lamps .  3.00 

(15)  Jandus  D.  C.,  enclosed  multiple  street  lamps .  3.00 

(iso)  W'arren  D.  C.,  scries  6}4  to  9  amperes . .  3.00 

(2)  60  K.  W.,  G.  E.,  133  cy.,  single  phase,  late  type .  175.00 

(i)  60  K.  W.,  Westinghouse,  133  cy.,  1100  v.,  single  phase . 175.00 

(i)  Hamilton-Corliss  engine,  16x42,  80  R.  P.  M. . 900.00 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


FOR  SALE 

One  18x30x18  Westinghouse  Automatic  Compound 
Engine  in  first-class  condition.  Been  used  very  little. 
Write  for  particulars. 

PORT  HURON  LIGHT  AND  POWER  COMPANY, 
Port  Huron,  Mich. 


Standard  of  Excellence 


THOrSANDS  of  k'hmJ  pooltlons  are  alwayn 
open  to  trained  Telephone  Rnfflneem.  The 
telephone  i«  now  an  universal  necessity 
In  on r  every-day  life— even  In  the  most  remote 
rural  districts.  The  present  day  farm  house  Is 
not  complete  without  It.  The  modern  business 
esUbllshment  could  scarcely  exist  If  It  were  not 
for  the  convenience  and  facility  of  communica¬ 
tion  which  It  affords. 


4n  paitrt.  HaadMwely  basad  la  S-4  red  ■sram. 
Caaiplled  fraai  rrprmaUiUi's  lutrastiaB  paprn  at 
the  Aairriraa  Nehoal  af  Correspoadraer.  Writiea  by 
Ww.  0.  Rayrrr,  M.E.,  M.M.K.,  forwerly  IHtUloa  Ea- 
rlaeer  of  fl.  Y.  A  H.  4  Tolophaar  Ca.,  aalvorully  roe 
oralird  as  aao  of  thr  foroaiast  riporU  In  toirpbaay. 
SporUI  artlrloa  writtoa  far  tbli  wark  byi  Krwpstor 
r.  milor,  *.  Erodrrlok  I'olUas,  Kaaiarl  (1.  McMooa, 
and  H.  8.  Uaraat. 

Regular  Price,  $6.00 
Special  Introductory  Price,  $3.00 
Money  refunded  If  l»ook  Is  not  found  adapted 
to  your  needs. 

American  School  of  Correspondence 

CHICAGO 

^  Elect.  World. 

6-29- '07 


Kellogg  Switchboard  Cabinet 
for  Private  Branch  Exchange 


We  make  a  large  variety  of  these  small 
boards  for  use  in  factories,  department  stores, 
hotels,  apartment  building^,  hospitals,  railroad 
offices — all  buildings  where  instant  communi¬ 
cation  between  rooms,  floors  and  departments 
means  a  saving  of  time  and  improvement  in  the 
business  routine. 


Kellogg  Switchboard  ^  Supply  Co 

CHICAGO,  ICC.p  U.  S.  A. 


FOR  PROMPT  DELIVERY 

fiKNK1lkTOR<4  A.  C'.  rORI.I'«H  ENeiMKB 

300  K  W.  6.E.,  3  pboHC,  25  cy.  dr.  1  16  A  30  x  48  Compound  Cooper-Cor- 
cn.  lisp,  wheel  'JO'  z  37" 

OOK.W.  O.E,  50  cycle,  3  phaxe,  1  26  z  48  Heavy  Duty  AlliH-Corlim 

dr  cn  1  24  z  48  Mates  Corlise 

50  K  W  O  E  ,  60  cycle,  Z  phase  I  22  x  48  Hamilton  Corliss 

«•<  .\4  K  k  J  «>K8  i»  4'.  1  18  X  42  Murray-Corlise 

nn  i  w'  G  P  ’  wJ'  WATER  1 ITKK  KUILF.RB 

00  I  W.  G  1.:  -*5  vortlte.1  ’5  8t“dard  W.  T.  B  ,  150  lbs. 

00  K.W.  Western  Electric,  125  volt  Partial  list  only,  ►end  for  complete 
dr.  cn.  list  of  Dynamos,  Engines  and  Boilers 

STATION  EQUIPMENT  COMPANY.  204  Oearftorn  Street.  Chicago.  III. 


24  X  18-inch  Armington  &  Sims  En^ne,  18}4  x  18  Armin^on  & 
Sima  engine,  IS  x  18  Armington  &  Sims,  14  x  86  Fitchburg-Corliss, 
150-H.P.,  3-phase,  60-cycle,  650-volt  General  Electric  Motor,  1  160- 
K.W.,  2-phase  Westinghouse  60-cycle,  1,100-volt  Alternator,  90-K.W. 
Wood  single-phase,  2,200-volt  Alternator,  100-K.W.  Stanley  2^hase, 
125-cycle,  2,200-volt  Alternator,  200-H.P.  B.  &  W.  water-tube  Boiler, 
150-H.P.  tubular  boiler  125  lbs.  of  steam.  90-H.P.  Economic  tubular 
boiler,  100  lbs.  steam. 

,  Steam  and  electric  machinery  bought  and  sold. 

H  J  LINDER  39-41  CORTLANDT  STREET,  REW 
YORK  CITY,  TEL.  6096  CORTLANDT 


F'RANK  TOO  M  B  Y 

100  K.W..  Fort  Wayne  Botary  Transformer,  250  Volt,  D.C.,  180  Volt,  2 
Phase,  60  Cycle,  A.C.,  600  K.P.M. 

75  K.W.,  1,100  Volt,  2  Phase,  60  Cycle,  Westinghouse,  A.C.  Generator,  with 
Exciter,  860  R.P,M. 

30  K.W.,  Btorey  Motor  Generator,  126  to  250  Volt,  D.C.,  900  R.P.M. 

30  K.W.,  220  Volt,  D.C  ,  T.  4  H.  Generator,  1,170  R.P.M. 

25  K.W.,  115  Volt,  D.C.,  8.  4  H.  Generator.  DC.,  to  9  z  12,  H.  Y.  Safety 
Engine. 

16  K.W.,  110  Volt.  D.C.,  T.  4  H.  Generator,  D.C  ,  to  7  x  5  Dble.  A.  4  8. 
Auto  Engine.  ..  .  „ 

Large  Stock  Alternating  and  Direct  Current  Motors  and  Ctonerators,  all 
sizes;  Automatic  Engines  from  10  to  500  H.P..  Boilers,  etc. 

No.  127-13I  N.  Third  Stroot  PhiladolphIa,  Pa. 


2900  V.  90  Cyola  Altornator— 6o  K.W.  G.E.,  revolving  field,  3  phase. 
2200  V.  1  25  Cyola  Altorni  itor — 72  K.  W,  Stanley  Inductor,  2  phase, 
can  be  run  txoo  volts. 

Jot  Candansars  A  Pumpo— lox i8x  18  Deane,  and  8x12x12  Warren. 
New  OUxS  Deane  Triplex,  single  acting. 

Enilnos— 150  H  P.  14x16  Watertown,  4  valve  INEW).  120  H  P.  Russel, 
t6x  24.  I2S  H  P  Payne,  4  valve,  iS  it  24.  3c  x  60  Geo  H.  Corliss.  t6  x  42 
Watts  Campbell,  4  valve 

C.  T.  SCHMITT  A  CO. 

Telephone,  5370  Newark.  9  Clinton  St^  Nowark,  N.  J. 


FOR  SALE 

35  miles  No.  2  —  No.  3/0  hard  drawn 
copper  wire. 

Address  No.  3551, 

Care  of  Electrical  World,  New  York. 


I — 125  H.  P.  Westinghouse  Gas  Engine,  3  cyl.,  13 
X  14  inches,  in  first-class  operative  condition.  Can 
give  immediate  delivery;  used  less  than  three  months. 
Reason  for  selling,  need  larger  auxiliary  to  water  plant 

Middlebury  Electric  Co.,  Middlebury,  Yt. 


FOR  SALE 

Interest  of  senior  member  of  small  electrical 
manufactory  doing  nice,  steady  trade.  For  sale 
on  very  reasonable  terms  to  satisfactory  party. 
Good  chance  for  a  young  worker. 

Addrass  No.  3570,  ooro  of  Elootrloal  World.  Now  York 


Water,  Light  and  Sewer  Plant  FOR  SALE 


The  Union  Trust  Company,  of  Detroit,  Mich.,  offers  for 
sale  an  electric  light  and  water  plant  and  sewer  system  oper¬ 
ated  in  connection  therewith,  in  a  prosperous  town  in  north¬ 
ern  Michigan.  The  property  is  in  excellent  condition;  has 
established  patronage;  shows  a  good  profit,  and  has  no  com¬ 
petition. 

Full  particulars  will  be  furnished  upon  application  to 

UNION  TRUST  COMPANY,  Detroit,  Mioh. 


y 


/ 


y 

y  ■  - 


ELECTRICAL  W^ORLD. 


Central  Energy 
Combination  Telephone 


The  vertical  combination 
telephone  complete  consists 
of  a  combination  telephone, 
triplet  box  and  extension 
bell. 

This  instrument  is  Qual¬ 
ity  Apparatus  in  every  re¬ 
spect.  suitable  for  common 
battery  service. 

The  triplet  box  is  made  of 
pressed  steel  neatly  finished 
with  our  rubber  enamel  and 
striped  in  gold.  The  com¬ 
bination  of  the  transmitter 
and  receiver  embodies  the 
superior  transmitting  and 
receiving  qualities  as  the 
desk  telephone. 

Especially  for  the  use  of 
business  men  and  for 
residences  requiring  an 
instrument  occupying 
small  space. 

Write  to-day  for  latest 

trices  and  Bulletin  15. 


THE 


American 


Bell  Telephone 
Company 


125  Milk  Street  Boston,  Mass. 


Stromberg-Carlson  Tel.  Mfg.  Co. 


ROCHESTER, N.  Y. 


CHICAGO,  ILL. 


“It  Might  Interest  You 

to  know  that  the  total  maintenance  expense  of  parts  for  our 


entire  plant  of  3000  switches  for  the  past  eighteen  months  has 
Ireen  $10.24,”  w-rites  Supt.  J.  A.  Duncan,  of  the  Sioux  City 
Telephone  Company,  Sioux  City,  Iowa.  (This  company  oper¬ 
ates  our  AUTOMATIC  TKLEPIIONE  SYSTEM.) 

“A  LIKE  SUM  would  perhaps  take  care  of  the  repair  cost  on 
operators’  chairs  in  a  manual  exchange  of  the  same  size,”  adds 
Mr.  Duncan.  (We’ll  he  glad  to  send  you  a  copy  of  his  letter 
if  you’d  like  to  see  it.) 

IT  OCCURS  TO  US  that  the  one  item  of  switchboard  cords  alone 


(or  a  manual  exchange  of  3000  lines  would  amount  to  at  least 
$£50  in  eighteen  months.  That  is  fifteen  times  the  ^osjt  of  all 
repair  parts  on  the  Sioux  City  mitomatic  exchange. 

TH.VT  IS  O.N'LY  ONE  of  the  many  economies  of  the  AUTOM.XTIC 
SYSTEM.  These  economics  all  help  to  swell  the  profits.  .'XnJ 
the  .XUTOM.-XI  IC,  being  the  best  service,  commands  the 
highest  rates.  lyow  prorluction  cost  plus  high  selling  price 
equals  big  dividends.  That  is  what  led  to  the  adoption  of  the 
AUTOMATIC  TELEPHO.N'E  SYSTE.M  in  the  following 


.Aberdeen,  S.  D 
.Vkron,  Ohio. 
.Allentown,  I’a. 
•Auburn,  Me. 

.Auburn,  \.  A'. 
Rattle  (ireck,  .Mich. 
Heaver  Falls,  I’a. 
HcIIingham,  Wash. 
Hutte,  Mont. 
Cadillac,  Mich. 
Chami>aign.  III. 
Chicago,  III. 
Cleburne.  Texas. 
Columbus,  (Va. 
Columbus,  Ohio. 

1  )ayton,  Ohio. 
Denver,  Colo. 

El  I’aso,  Texas. 
Emaus,  Pa. 

Fall  River,  Mass. 
Cirand  Rapid.s,  Mich. 
Hastings,  Neb. 


Havana,  Cuba. 
Hazleton,  Pa. 
Ilolland,  .Mich. 
Hopkinsville,  Ky. 
Jonesboro,  Ark. 

Lake  Benton,  Minn. 
Lewiston,  Me. 
Lincoln,  Neb. 

I>is  Angeles,  Cal. 
Manchester,  Iowa. 
Marianao,  Cuba. 
Marion,  Ind. 
Medford,  Wis. 
Miamisburg,  Ohio. 
.Alt.  Olive.  Ill. 

New  Bedford,  Mass. 
Oakland,  Cal. 

Ocean  Park,  Cal. 
Omaha,  Neb. 
Pentwater,  Mich. 
Portland,  Me. 
Portland,  Ore. 
Princeton,  N.  J. 


Richmond,  Ind. 
Riverside,  Cal. 
Rochester,  Pa. 
Rushville,  Ind. 

San  Diego,  Cal. 

San  Francisco,  Cal. 
Santa  Monica,  Cal. 
Saskatoon,  Sask.,  Can. 
Sioux  City,  Iowa. 
South  Bend,  Ind. 
Spokane,  Wash. 
Springfield,  Mo. 

St.  Mary’s.  Ohio. 
Tacoma,  Wash. 

Toronto  Junction.  Can. 
Traverse  City,  Mich. 
Urhana,  ijl. 

A’an  Wert,  Ohio. 

Walla,  AA'alla,  AVash. 
AA'ansau,  AA’is. 

AA'esterly,  R.  1. 
AA'ilmington.  Del. 
Woodstock.  N,  B.,  Can. 


STAY  AT  HOME 
AND  LET  YOUR 
VOICE  TRAVEL 


You  can  accomplish  more  in  a 
shorter  space  of  time  and  at 
less  cost 

BY  TELEPHONE 

than  you  can  accomplish  in 
any  other  way. 

NEW  TORE  TELEPHONE  COMPANY 

1 5  Dey  Street 


TELEPHONE  APPARATUS 

FOR  LRROC  OR  SHALL  EXCHAHCES 

MANUFACTURERS 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

STATE  A  6Atli  STREETS.  CHICAGO.  ILL. 


gnUSH 


AUTOMATIC  ELECTRIC  COMPANY 


Van  Buren  A  Morgan  Streets 


Chicago,  U.  S.  A. 


Htahest  Award,  Chioasp 
World’s  Fair,  1^. 
Ijcmisiana  Purchase  Bx- 
position.  St.  Louis,  lIXM. 

GEO.  W.  HOFFMAN 

295  B.  Washington  St.  Manufacturer  Indianapolis,  nd. 

FOR  ROLISHINC  ALL  KINDS  OF  METALS 


What  You  Have 
To  Sell  and 


Where  You 
Want  To  Sell  It 


DETERMINE  THE  VALUE  TO  YOU 
OF  AN  ADVERTISING  MEDIUM 


If  you  have  ANYTHING  to  sell  ANYWHERE  to  ANYBODY 
engaged  in  the  electrical  industry,  the  most  valuable  adveitising  medium 
you  can  use  is 

Electrical  World 


It  is  read  by  the  men  who  specify  or  actually  purchase  electrical 
machinery  ALL  OVER  THE  WORLD. 

It  is  the  only  electrical  paper  which  publishes 
every  issue  its  actual  circulation  figures. 

It  is  the  pioneer  electrical  journal,  recognized  everywhere  as  the 
leading  authority  in. the  field.  Advertising  in  it  gets  results! 


Electrical  World 


ELECTRICAL  WORLD. 


TRIUMPH 
ENGINE  TYPE 
GENERATORS 


I 


100  K.W.  D.C.  to  Harrisburg  Engine. 


Wc  tell  you  all  about  them  in  Bulletin  W281. 
Let  us  hear  from  you. 

TRIUMPH  ELECTRIC  CO., 

Main  Office  and  Work* :  CINCINNATI,  O. 


m  Tat:  1111  Iroafffif. 


CklcMo:  Breat  larthira  lalldtai 


WATSON  MOTORS 


•re  without  superior  in  quality  of  design,  material  or  workmanship 
They  are  Multipolar  from  H  H.  P.  upwards,  with 
steel  frames,  self-oiling,  self-aligning  bearings  and  ven¬ 
tilated  form-wound  armatures.  They  are  built  for  severe 
service  and  will  stand  heavy  overloads. 

Write  for  bulletin  No.  59. 

Manufactured  by 

THE  MECHANICAL  APPLIANCE  COMPANY 

Factory  and  Main  Office  :  :  MILWAUKEE,  WIS. 


ALLEN 

MOTORS 

for  all  power  purposea.  D.  C.  Self¬ 
starting  Motors,  Klectric  House 
Pumps,  Ventilating  Fans,  Blowers, 
Sewage  Ejectors,  Air  Compressors. 
Write  for  details  and  prices. 

Allen  Electric  Co. 

153-159  South  Jefferson  St.,  Chicago,  Ill. 


N.  E.  MOTORS 

DYNAMOS.  STORAGE  BATTERIES.  Bast  In  tha  WoHd. 
Writ#  for  Cataloguoa  and  Priooa 

THE  NEW  ENGLAND  MOTOR  CO. 

LOWCLU  MASS. 


©fflidpiunrii  €kririr®[nnpmi^, 

P.  O.  BOX  J64,  RICHMOND,  VA. 

MANUFACTUBB 

Induction  Motors»  1  to  50  H*  P#,  prompt  deliveries 
Direct  Current  Motors^  1  to  50  H*  P. 
Generators^  both  D.  C  and  A*  ^  ^  K.  W«  to  30  K*  W. 


DYNAMOS 

For  Lighting, 
Plating,  Power. 
Alternating  Current. 

MOTORS 

For  Elevatora, 
Cranes,  Power. 

>  All  Machinery 
Guaranteed.  Will  Give 
Thirty  Days’  Trial  on 
Any  Machinery. 
Recharging  Automoblie 
^  Motors. 

Highest  Efficiency. 
Send  for  Catalogues 
and  Prices. 

Direct  Current  Dynamoa  or  Motors 

THE  LIICOLH  ELECTRIC  CO., 


How  Much  Power  Do 
You  Waste  ? 


DO  YOU  KNOW  that  the  power  wasted  by  extended  shafts, 
belts  and  idle  pulleys  is  between  30  and  40  per  cent,  of  the 
power  g^enerated? 

Stop  and  think  what  this  means  to  you*  30  per,  cent,  less 
productiveness  per  machine,  30  per  cent,  loss  in  your  coal 
bills,  therefore,  30  per  cent,  of  your  capital  is  not  drawing: 
interest* 


PUT  THIS  30  PER  CENT.  IN  YOUR  POCKET.  Interest 
yourself  in  individual  motor  drive  and  figfure  up  the  results 
to  be  grained.  You  have  maximum  power  for  every  opera¬ 
tion  and  variable  speed  which  saves  **  money  **  for  you  every 
minute.  It  cuts  down  the  cost  of  piece  work  and  g:ives  you 
a  30  per  cent*  g^reater  productiveness* 

If  you  are  a  prog^ressive  business  man  you  are  interested 
enoug:h  to  ask  for  particulars.  Ask  us  to  prove  our  statements 
— our  experts  will  fig^ure  with  you  g:ladly. 

Write  to-day  for  catalogues  Nos.  3056- A  and  3065- A. 


WESTERN  ELECTRIC  CO 

CHICAGO 


New  York 
Philadelphia 
Saint  Louis 
Saint  Paul 
San  Francisco 
Cincinnati 


Denver 
Kansas  City 
Pittsburg 
Los  Angeles 
Seattle 


'  Motor. 


ELECTRICAL 

WORLD. 

“I”  Type 

Motor. 

i 

t 


ELECTRICAL  WORLD. 


Compact  O. 

Capable 
Cool  (SL 
Comfortable 

C  6  C 

Dynamos  and  Motors 
Satisfy  Everybody 

Our  Generator  characteristics  are : 
Perfect  Regulation  High  Efficiency 

under  all  changes  of  load 

Large  Overload  Capacity,  Noiseless 
Operation,  Superior  Workmanship 


Works  and  General  Offices,  Garwood,  N.  J. 
New  York  Office,  149  Broadway 
Branch  Offices:  Philadelphia,  Chicago,  Boston,  London 

St.  Louit  A^nti,  The  Pan  Electric  S.  &  A.  Co.  Cleveland 
Agent,  David  uaehr,  1135  Schofield  Bldg.  H.  E.  Cole  &  Co., 
1323  Park  Bldg.,  Pittsburg,  Pa.  Geo.  W.  Thornburgh,  1310 
Sixteenth  St.,  Denver,  Colo.  Walter  Clarke  Dean,  Bank  of  Com-  , 
merce  Bldg.,  Norfolk,  Va.  ^ 


We  call  them  MULTI-SPEED  because  speed  changes  are  not 
made  by  steps,  but  an  absolutely  unbroken  range  is  furnished 
between  the  highest  and  lowest  TOints— in  hther  words,  every 
Imaginable  speed  is  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range  with¬ 
out  sparking,  with  an  efficiency  practically  as  high  at  one  speed 
as  another.  These  results  are  arrived  at  without  the  use  of 
rheostats  or  controllers.  Let  us  mail  you  further  details. 

STOW  MFG.  CO.,  Binghamton,  II.Y. 

General  European  Agents,  SELIG,  SONENTHAL  &  CO 
Queen  Victoria  St..  London,  Eng. 


‘ — Turn  This  Wheel  to 
obtain  any  desired  Speed 

Thal*s  all  — No  controller  needed  with 

LINCOLN  VARIABLE  SPEED  MOTORS 

Speed  range  anything  up  to  10  to  1.  Infinite  number 
of  speeds  between  these  limits.  H.  P.  output  constant. 
Single  voltage,  cool,  sparkless,  light,  compact.  Write? 

THE  LINCOLN  MOTOR  WORKS  CO. 

CLEVELAND,  O.  i 


REPAIRS 

Motors  and  Generators 

SPECIAL  MACHINES 

THE  SPIRO  COMPANY  1  14  E.  14th  SI.,  N.  Y. 


Tlie  Pacific  Coast  Circulation 
alone  Uhe  £C£CTR,ICAC 

WOR.CD  is  twice  tliat  of  any 
other  electrical  journal. 


Standard  Protaotad  Multipalar 
Type  Framaa  1  j  1  >4.  2,  3,  4.  5,  7^ 
10  and  12)4,  ahawing  Cammuta- 
tar  and. 


When  intended  for  belt  driving,  these 
Motors  are  equipped  with  the  efficient  Sli¬ 
ding  Base  shown  in  the  cut  above,  where¬ 
with,  by  means  'of  the  single  wrench  per¬ 
manently  attached,  the  tension  of  the  belt 
may  be  Instantly  adjusted  when  necessary. 

When  the  Motor  is  intended  for  direct 
driving  or  gear  driving,  it  is  provided  with 
broad,  flat  feet,  cast  in  one  piece  with  the 
body  of  the  Motor,  and  these  feet  are  planed 
off  to  an  exact  standard  distance  from  the 
centre  of  the  shaft,  and  are  provided  with 
bolt  holes  for  foundation  bolts. 

These  features,  together  with  the  care¬ 
ful  design  and  the  exact  workmanship  made 
possible  by  our  large  output  of  this  limited 
line  of  Frames,  make  these  machines  very 
durable,  efficient  and  desirable. 

A  complete  description  and  full  data 
as  to  speeds,  ratings  and  dimensions  are 
contained  in  our  Bulletin  No.  51,  a  copy  of 
which  will  be  mailed  for  the  asking. 


CENTURY  SINGLE  PHASE  MOTORS 

Are  Particularly  Adapted  to  Drive  Compressed 
Air  or  Vacuum  House  Cleaning  Outfits. 

Manufactorad  bjr 

CENTURY  ELECTRIC  CO.. 


GOOD  MOTORS— QUICKLY 


DYNAMOS  and  MOTORS 


Alternating  and 
Direct  Current 


The  Robbins  ®  Myers  Co 


Burke  Electric  Co 


New  York:  145  Chambers  St.  Dallas:  Opera  House  Bldg. 

Boston:  aso  Purchase  St.  Baltimore:  221  Park  Ave. 

Philadelphia:  iiej  Arch  St  Chicago:  1431  Fisher  Bldg. 
St  Louis:  nth  and  Locust  Sts. 

Los  Angeles:  178  So.  Main  St 
ClevelaM:  337  Frankfort  Ave.,  N.  W. 

San  Francisco:  319  Howard  St 


PHILADELPHIA 
Rsal  Estate  Trust  Bldg. 
CHICAGO 

M  aural  A  Co.,  FIshar  Bldg. 


NEW  YORK  PITTSBURG 

20  Cortlandt  SL  Park  Bldg. 

KANSAS  CITY 
W.  T.  Oaborn  A  Co.  I 


8o 


ELECTRICAL  WORLD. 


125  H.  P.  Motor 


Send  for  Bulletins 


Branchc* 

New  York,  Philadelphia, 
Boston,  Chicaco 
Baltimore 


’^iehl  Manufacturing  @1 


Absolutely  sparkless  at 
all  loads,  voltages  and 
speeds.  Various  sizes 
from  1-4  to  150  horse¬ 
power. 

ELECTRO- DYNAMIC  CO. 


BAYONNE,  N.  J. 


PHILADELPHIA,  PA. 

Aroada  Building 


PITTSBURGH,  PA. 

200  Ninth  Street 


IF  THERE’S  PERFECT  CONTROL  OF  POWER  and  SPEED 

Your  Electric  Drive  for  MecKine  Tools  will  prove  of  |(reet  value— 

THE 


Thompson-Ryan 
Variable  Speed  Motor 

is  dependable  in  tbis  respect, 
and  Has  otber  features  wKicK 
will  prove  its  value  to  you. 

Our  bulletins  sent  on  request) 

Ridgway  Dynamo  ®  Engine  Co. 

Ridsway.  Pa..  U.  S.  A. 


ARMATURE  COILS  AND  FIELD  COILS 

COMMUTATORS:  New,  Refilled,  Assembled 
ARMATURE  REWINDING  AND  REPAIRING 
ALL  WORK  GUARANTEED 

The  Van  Dorn-Elliot  Electric  Co. 

Cleveland.  OKio 


- DIXON’S  GRAPHITE  BRUSHES _ 

To  keep  your  commutator  in  perfect  condition, 
use  Dixon's  Graphite  Brushes.  These  brushes  are 
self-lubricating,  making  applied  lubrication  unneces¬ 
sary.  Get  free  brush  book  47-M. 

lOSEPH  DIXON  CRUCIBLE  CO.,  Jenay  City,  N.  J  > 


I  rkl  11  te  OTUCmr  a  HkCK 

LUUIO  ELECTRICAL  manufacturing  CO..  Ltd 


EUctrlcal  and 
Nechanlcal 
Enginaar 
and 

Draughtsman 


Every  System  - 
Repairing 
Re- Winding 
Ra-Conatruo. 
lion 


Telephone  No.  977 

S5  N.  J.  RAILROAD  AT..  0pp.  Market  St.  Rallrud  Depot.  NEWARK.  M.  J. 


! 
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11005^  EARNING  POWER 

IS  THE  RECORD  OF 

DUNTLEY  COOLED  ELECTRIC  TOOLS 

FIRST  COST  SAVED  'WJv'lfJftgBXSIiPs''  SENT  ON  TRIAL  to  I 


DUNTLEY  ELECTRIC  DRILLS,  GRINDERS,  BUFFERS,  HOISTS  AND  BLOWERS 
ARE  MADE  IN  ALL  SIZES,  FULLY  GUARANTEED 
Manufactured  by  WOUND  FOR  ALTERNATING  OR  DIRECT  CURRENT  caTRLOGUK  OH  REQUEST 


CHICAGO  PNEUMATIC  TOOL  COMPANY 


MaiiHfaoturars  of  Sir  Comprosaora  aod  a  Fall  Lino  of  Paoumatio  Toola  and  Eppllannoa 
CHICAGO  BRANCHES  EVERYWHERE  NEW  YORK 


O  T  H 


manufactures  standard  motors  and  generators 
as  well  as  the  JIM  DANDY  Polishers  and 
Grinders  described  in  bulletin  No.  1566.  No 
regrets  if  you  use  ROTH  Apparatus. 


ROTH  BROS.  ®  CO.,  Chicago,  Ill. 


II 


f 


I  i 


u 


a 


ciiTtl  I  f 


Motor  Drive  for 
Printing  Machinery’ 


Warm  Weather 
Fans 


equipped 
with  dust 
proof  elec¬ 
tric  motors 
are  carried 
in  stock  at 
works  and 
branch  ware- 
rooms.  Any 
size  from  18" 
to  48"  for  110 
or  220  volts 
can  be  ship- 
p  e  d  upon 
receipt  of 
order. 


Jobber  Driven  by  Form  L  Motor, 

Our  new  bulletin,  No.  87  L,  should  be  in 
the  hands  of  every  consulting  engineer, 
who  has  a  printer  among  his  clients. 


Send  for  Bulletin  No.  146 


B.  F.  STURTEVANT  CO..  Boston.  Mass. 
General  Office  and  WofKs,  Hjfde  Park.  Mass. 

Xew  York  Philadelphia  Chicago  Cincinnati  Ij)ndon 

Designers  and  Builders  of  Heating,  Ventilating,  Drying  and 
Mechanical  Draft  Apparatus;  Fan  Blowers  and  Exhausters; 
Rotary  Blowers  and  Exhausters;  Steam  Engines,  Electric 
Motors  and  Generating  Sets;  Pneumatic  Separators,  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  etc.  621 


Manufacturers  and  Electrical  Engineers 

AMPERE,  N.  J. 
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^a,chine  Screw- 


Co 


ni 


We 
have 

Special  and  Exceptional 
facilities  for  prompt  and  economical 
production  of  Special  Turned  Parts,  Binding  Posts, 

Screws,  Nuts,  etc.,  used  in  Electrical  Construction.  Correspondence  Solicited. 

OO^VIS^.,  U.  S.  A. 


"Always  safe  and  reliable.  Ask  your  friends.** 
Our  Customers  Are  Our  Best  Salesmen. 

It  seems  every  man  who  buys  a 

CALDWELLTANKandTOWER 

advises  his  friends,  and  others,  to  do  likewise. 
As  a  result,  the  more  outfits  we  put  out  the 
greater  the  demand  for  them. 

We  attribute  this  remarkable  record  to  the 
fact  that  our  outfits  have  never  failed  to  meet 
successfully  the  most  exacting  service,  pos¬ 
sessing,  at  the  same  time,  such  durability  and 
stability  that  neither  use,  age  nor  condition 
of  weather  affects  them. 

Get  the  names  of  some  of  these  users  in 
your  vicinity  and  investigate  for  yourself. 
Our  illustrated  catalogue  will  also  interest 
you. 

W.  E.  CALDWELL  CO.  LOUISVILLE,  lY. 

Tanks  '*  <«««  • 

Wind  Mills — Pumps — Gas  Engines 


Every 

Electric 

Light 

Plant 

Should 

Have  It 

WHAT? 


JORDAN  COMMUTATOR  TRUING  DEVICE 

This  device  will  true  your  Commutator  without  removing  the  armature :  easy 
to  attach  and  operate,  lioes  not  take  large  cuts,  which  shortens  the  life  of 
a  Commutator ;  no  dragging  of  copper  across  insulation  between  the  bars, 
thereby  short-circuiting  the  same,  and  will  soon  pay  for  Itself.  We  can  give 
yon  a  long  list  of  satisfied  users. 

Patented  April  IS,  1896  XANurACTCKSD  bt  Patented  May  is.  iwt 

JORDAN  BROS..  74  BewRanasa  St..  N.  Y.  Citgr 


In  the  design  of  Northern  i>ower  and  lighting  equipments  for  indus¬ 
trial  and  isolated  plant  work  we  have  ignoretl  conditions  of  shop  con- 
tenience.  Hie  prime  factor  is  to  provide  machines  convenient  to  arrange,  jn 
easily  and  economically  operated,  and  endowed  with  long,  useful  life. 

Marthtra  Elsc'l  Hit.  Co.,  Ini’rs.Mf’rs, Madison,  Wis.,U.S.A. 

DISTBICT  0PPICE8— 425  Monadnock  Block,  Chicago;  1236  Wells 
Bldg.,  Milwaukee,  Wis. ;  801  Land  Title  Bldg.,  PhilA,  Pa.;  403-406 
Atlaa  Bldg.,  604  Miaaion  St..  San  Francisco,  Cal.;  29  B'way,  N.  Y. ; 

21  E.  FifthoSt,  St.  Paul,  Minn.;  202  Equitable  Bldg..  Boston,  Mass. 

■I  ■  "  Booklet  Na  ^ 


; 


Arc  Lamp 
Poles 

IRON  ARC 
UMP  POLES 
BRACKETS 
ELECTROLIERS 
FIRE  ALARM 
POSTS 

TEST  POSTS. 

ETC. 


Catalogues  and  price¬ 
lists  on  application. 

TheJ.LHott 
Iron  Works 

5th  Ave.and  17th  5t. 
NEW  YORK 


-  JKTTC. 


TMI  CLEVILAND  TWIST  DRILL  CO. 

Mew  Topk  Store,  69  READB  STREET 


_  Mark 

Faetarg  and  OMsa:  Clavalaad,  O..  U.  S.  A.  1 

_ Chicago  Store.  7  SOUTH  OAMAL  STREET  I  ^ 


C0PPE:R  and  BRASS  MATE.RIAL 

of  all  kinda  for 

ELECTRICAL  PURPOSES 


BARS 


Special 

Section 


New  York  MERCHANT  e  EVANS  CO. 

Brooklyn  Successors  to  Merchant  &  Co.,  Inc. 

Baltimore  Philadelphia,  Pa. 


Phosphor 

Bronze 


Chicago 
Kansas  City 
Denver 


PROMPT  DELIVERIES 

Especially  on  parts 
made  from  rods  3-4 
inches  or  less  in  di¬ 
ameter. 


■ 


SCREW  MACHINE 
PRODUCT 


MADE  FROM 


iROK  BRASS  STEEL 


ATTRACTIVE  PRICES 

Due  to  long  experience,  modern 
methods  and  the  use  of  the 
ACME  AUTOMATIC 

MULTIPLE  SPINDLE 

SCREW  MACHINE 


PRICES 

BASED  ON  QUANTITIES 

Send  us  your  samples, 
together  with  quanti¬ 
ties  required. 


THE. 

National-Acme  Hfg.  Co. 

CLE1VE,LAND.  OHIO 

fir&nch  Office* 

NEW  YORK  CHICAGO 


ATTENTION 

will  be  promptly  given  to  all 
inquiries. 

SATISFACTION 

GUARANTEED 


HYDRAULIC  JACKS 

Are  you  familiar  with  the  Hydraulic  Jack  Family 
of  the  Watson-Stillman  Type  of  over  300  members? 

Hydraulic  Jacks  of  Every  Description! 
Adapted  to  Every  Use ! 
Everyone  Thoroughly  Guaranteed  ! 

In  Tonnages  4  to  1,250! 

Send  for  Special  Jack  List. 

WATSON-STILLMAN  CO. 

26  Cortlandt  St.  New  York  City 

Branch  Office:  453  The  Rookery,  Chicago,  Ill. 


A  Current 
Seller 


Ask  Us  For  Dotalls 


^CAACI  THE  MARVEL 

Electric  BIcwer  Cc.  cpTOff*  HI  AUJITD 

Nswton  Canter,  Mass.  EfLILL  I  MIL  OL>U  Jf  C.K 


The  Phosphor  Bronze  SmeltingCo.Ijmitfd 

2200  WASHINGTON  AVE  PHILADELPHIA 
ELEPHANT  BRAND  PHOSPHOR  BRONZE* 
INGOTS, CASTINGS, WIRE, RODS. SHEETS,!  rr. 

— DELTA  METAL — 
CASTINGS,  STAMPINGS  FORGINGS. 
ORIGINAL  UNO  Souc  Makers  in  the  LJ.3 


It  Does  Not  Take  a  Page  to  Tell  of 

CARPENTER'S 

Machine  Screw  Taps 


Oldest  on  the  Market 

IREDE  MAH/, 

None  Superior 

\  r'  / 

That’s  All 

\L>/ 

THE  J.  H.  CARPENTER  TAP 

AND  DIE  CO. 

V 

PAWTUCKET,  R.  I. 

U.  S.  A. 

IN  QUANTITY 

Is  it  not  more  economical  to  have  your 
special  metal  parts  made  by  concerns 
especially  equipped  to  do  such  work 

Requests  for  quotations,  accompanied  by  a  sample 
of  the  article  or  a  detailed  drawing  will  have  prompt 
attention.  State  quantity  required. 

^GEO  QJ^ILL  C 

Boston  Meiss 

Goods  METAL  GOODS 

Spocilkl  Raris  to  Order  frt>m  Rod -^A^pc “Sheet-  TUbinj^  Costings 


'1 

m 

i 

9  m 
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AMERICAN  STEEL  FOUNDRIES 


Mechanical  Plating  Apparatus 

(ralealed) 

Over  400  Outfits  in  daily  use. 

Plating  in  all  solutions.  Small  work 
of  any  character.  Bolts,  nuts,  screws, 
buckles,  trunk  hardware,  automo¬ 
bile  and  bicycle  parts,  builders* 
hardware,  etc. 

CAPACITY  OF  OUTFITS,  50  TO  500 
LBS.,  ACCORDING  TO  SIZE. 

THE  HANSON  &  VAN  WINKLE  CO. 

Newark,  N.  J.,  U.  S.  A. 


NEW  YORK 


DISTRIBUTOR  FOR 
NIAGARA  FALLS  TURBINES 

STEEL  CASTINGS 

OF  EVERY  description; 


J 


SILENT  ELOQUENeE 


Everything  else  being  equal,  a  quiet  machine  is  the  best 
seller. 

New  Process  Noiseless  Pinions  make  quiet  machines,  at 
positively  no  sacrifice  of  power  or  durability. 

On  the  contrary,  they  lengthen  the  life  of  the  metal  gears 
they  mesh  with,  and  will  outwear  any  ordinary  rawhide 
pinions.  Our  free  booklet  may  suggest  ways  of  improving 
your  product. 

We  also  make  accurately  cut  and  planed  Metal  Gears,  in 
Spurs,  Bevels,  Internals  and  Racks. 

THE  NEW  PROCESS  RAW  HIDE  Cl.,  SYRACUSE,  N.  Y. 


USE 


CLING-SURFACE 


Treat  all  your  belts  with  Cling-Surface. 
It  will  increase  the  transmitting  capacity 
of  your  belts. 

Your  belts  will  run  easy  or  slack. 

It  will  increase  your  power  and  decrease  your 
friction  load. 

It  is  a  preservative  filler  for  belts — not  sticky. 

CLING-SURFACE  COMPANY 


The  Magnetic  Accelerator 

VERSUS 

The  Friction  Clutch 


10C4  NlaoBra  Straat 


Buffalo,  N.  Y. 


The  hrst  is  absolutely  reliable,  convenient  to  operate, 
self-contained,  automatic  if  desired,  neat  and 
compact,  provided  with  an  efficient  automatic  oiling 
system,  rugged  and  durable. 

The  last — well,  you  have  had  your  troubles  with  it. 
You  know  whether  or  not  it  possesses  the  above 
advantages. 


Send  for  literature  describing  the  Accelerator. 


The  Cutler-Hammer  Clutch  Company 

MILWAUKEE,  WIS. 
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Everything  points  to  the 
Rockwood  Paper  Pulley 


i 

i 

i 

I 

I 


as  the  one  pulley  that  makes  the  most 
out  of  every  belt  transmission- --mini¬ 
mizing  belt  slippage,  thus  permitting 
the  use  of  slacker  belts,  which  in 
turn  prolongs  the  life  of  belts  and 
machinery.  By  insuring  a  con¬ 
stant  uniform  grip  of  belt 
on  pulley,  it  insures  more 
uniform  rotation  -  -  -  im¬ 
portant  where  motors 
and  generators  are 
concerned.  The 
point  of  all  this,of 
course  is— use 
Rockwood 
paper 
pulleys. 


The 

Rockwood  Mfg. 


anapolis,  Ind. 


y 


I 


RELIABLE  SERVICE 
EVERY  DAY  in  tKe  YEAR 

Th«  working  supremacy  of  ROBINS  CONVEYING 
BELTS  for  handling  large  Quantities  of  fuel  and  ashes  at 
Power  Stations,  Coaling  and  Manufacturing  Plants  is  readily 
admitted. 

After  a  brief  experience  with  our  Conveying  Machinery 
owners  and  superintendents  have  gained  such  confidence  in 
their  efficiency,  the  saving  of  horse-power  breakage  and  de¬ 
murrage,  that  further  installations  within  a  short  time  are 
common. 

Our  equipment  is  in  OMration  at  the  Fifty-Ninth  Street 
Power  Station  of  the  Interwrough  Rapid  Transit  Power  Com¬ 
pany,  the  Kingsbridge  Power  Station  of  the  Metropolitan 
Street  Railway  Company,  the  Long  Island  City  Power  Plant 
of  the  Pennsylvania  Railroad  Company  and  many  others  of 
importance. 

W'e  invite  you  to  investigate  our  claims  by  writing  for 
Bulletins  Nos.  la  and  15. 

Robins  Conveying  Belt  Company 

15  ParR  Row,  New  YorK 

RAILWAY  EXCHANGE,  CHICAGO  63  STATE  ST.,  BOSTON 


V 


MORSE  CHAIN 
CONSTRUCTION 

The  outside  links  are  bent  laterally 
so  that  the  large  end  conies  under 
the  small  end  of  the  adjoining  link 
to  permit  of  the  proper  engagement 
with  both  seat  and  rocker  pin. 

The  Joint  pins  are  made  of  the 
best  grade  of  tool  steel,  carefully 
hardened,  the  shouldered  ends  of  the 
seat  pins  being  softened  to  permit 
of  being  riveted  in  the  outside  links, 
or  in  washers  in  the  larger  pitches 
to  securely  hold  the  chain  together. 

.  Full  particulars  in  Catalogue  No.  7 

Morse  Chain  Co. 

Ithaca,  New  York 


Licensees  for  Great  Britain  and  Europe :  The  Westinghouse 
Brake  Co.,  Ltd..  32  York  Road,  Kings  Cross,  London,  N. 


COAL  HANDLING  MACHINERY 

of  many  varieties,  for  handling  Coal, 
'1  I  irom  the  simple  Mast 

XJBBMELJ  and  Gaff  hoisting  from  canal  boats  to 

_ f  J-jr  the  most  elaborate  plant  that  will  un- 

load  the  largest  vessel  in  one  day. 

i  A/v«oo/e  C.  W.  HUNT  CO. 

Barrett  Street,  West  New  Brighton,  N.  Y.  New  York  Office:  45  Broadwa  > 


SERVE  YOUR  MACHINES  WITH  CHAIN  BLOCKS 

A  swinging  jib  crane  or  an  I-beam  track  with  a 
TRIPLEX  will  move  all  kinds  of  work  to  be  ma¬ 
chined,  quickly  and  at  small  cost. 

Y.  &  T,  Chain  Blocks  are  sold  by  dealers  everywhere. 
YALE  &  TOWNE  MPQ.  CO..  NEW  YORK  CITY 
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“Cannot  Speak  too  Highly  of  Them” 


THE  ENGINEER  OF  ANOTHER  LARGE  BUILDING  IN 
THE  CITY  OF  NEW  YORK  WRITES: 

“I  have  been  Chief  Engineer  in  this  building  ever  since  the  erection  of  same, 
wherein  your  elevators  have  been  installed.  During  the  time  of  my  manipulation 
of  the  elevators  1  have  found  them  to  be  of  the  highest  efficiency  in  all  respects. 
In  regard  to  service  1  cannot  speak  too  highly  of  them.  They  have  more  than 
proved  their  worthy  quality,** 

Our  Improved  Elevator  Safety  Device 

is  positively  the  only  one  which  will,  under  all  condi¬ 
tions  of  actual  science,  safely  and  comfortably  stop  an 
elevator  car  independently  of  the  hoisting  apparatus. 

It  insures  a  dead  stop  without  a  shock. 

MARINE  ENGINE  &  MACHINE  CO. 

Works:  Harrison,  N.  J. 

SALES  OFFICES 

126  Liberty  St.,  New  York  1428  Marquette  Bldg.,  Chicago  311  The  Arcade,  Cleveland 

NOT  IN  THE  TRUST 


MARIS  CRANES 


State  your  crane  requirements  maximum 
lead,  head  space  and  about  the  height  of 
lift  and  we  will  submit  you  an  estimate. 

MARIS  BROTHERS,  Philadllphll,  Pa. 

AganUi  MANNING,  MAXWELL  a  MOORE 

New  York  Chicago  Boston  Pittsbui-g  Cleveland 


JEFFREY 

COAL 

ELEVATING  ani 
STORAGE 

EQUIPMENT 

OMlSaed  t«  meat 
■•sairemente. 

Let  «•  rabmlt  plue  esd 
Mtimatee. 

Mslled  free  with 
CatAlogBee. 

THE  JIFFRET  MFC.  CO. 
COLUMBUS.  0..  U.  S.  A. 

Mew  Tern  Chicai* 

Boetoa  Plttabsrdta 

St.  Losli  Oeaver  3 


Quick,  economical  and  cleanly  methods  of 
removing  ashes  from  boiler  houses  are 
provided  by 

LINK-BELT  APPLIANCES 

.VRITE  US  FOR  SPECIAL  INFORMATION  ON  THIS  SUBJECT. 


LINK-BELT  COMPANY 

PHILADELPHIA  CHICAGO  INDIANAPCLIS 

St.  IioaiH,  MiMiouri  Trufit  Bldg.  Seattle.  440  New  York  Block 
New  York,  299  Broadwsv  Denver,  Lindrooth,  Sbubart  A  Oo. 

Pittsburgh,  1601  Park  Bldg.  New  Orleans,  Wilmot  Machinery  Oo. 
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BABCOCK  &  WILCOX 

Steam 

Superheaters 

Adapted  for  installation  with 
Babcock  &  Wilcox  Boilers  without 
change  in  boiler  setting. 


TIs  BueocK  &  WiLCOi  Co.,  85  Liberty  St.,  Now  York,  will  sold  in  illustratod  book  on  “STEAi”  to  ill  intorestod,  upon  ippllcitioi 


WATER-TUBE,  BOILERS 

STIRLING,  A  &  T.  HORIZONTAL  AND  CAHALL  VERTICAL 
STOKERS  AND  SUPERHEATERS 

The  Babcock  ®  Wilcox  Company  (Stirling  Dep’t) 

Succ*»»or»  to 

The  Stirling  Conaolidatod  Boiler  Company 

Trinity  Building,  New  York 


Work* 

BARBERTON.  OHIO 


Work* 

MANSFIELD.  OHIO 


Save  Money 

By  buying  a  Robb-Mumford 
internally  fired  boiler. 


LOW  FIRST  COST 
SAVING  IN  FUEL 
DURABLE.  SAFE 

Built  in  all  sizes  from  60  to  250  horse-power 


ROBB-MUMFORD  BOILER  CO. 

SOUTH  FRAMINOHAM,  HASS. 


NEW  YORK  OFFICE 
90  West  St. 


BOSTON  OFFICE 
170  Summer  St. 


Built  In  Canada  by  ROBB  ENQINBERING  CO.,  Ltd..  Amherst.  N.  S. 


Mead-Morrison  Mfg.  Co. 

Coal  and  Ash  Handling  Machinery;  Rawson 
Patent  Grabs,  McCaslin  Conveyers  •  Power 
House  Equipment;  Electric  Hoists;  Tramway 
Rail  Systems;  Cable  Roads;  Cableways,  and 
all  kinds  of  machinery  for  the  handling  of 
bulky  materials. 

Catalogue  No.  14  Coal  Handling  Machinery. 
Catalogue  “E”  Hoisting  Engines.  Catalogpje 
“G”  Derrick  Swinging  Machines. 

Cambridge  **A’'  Boston  11  Broadway,  New  York 

74th  St.  6t  Kimbark  Ave.,  Chicago 


LUNKENHCIMER 

BRASS  DOUBLE-DISC  CATE  VALVES 


TWO  SEATS 
TWO  DISCS 


SURE  TO  RE  TIGHT 

Ifthnnamo  LUNKERHEIRIER  la  oast  an  tha 
body  you  are  auro  to  gat  QUALITY 

Your  looal  doalor 
ahould  have  thorn  ;  If  not  write  ua 


THE  LUNKENHEIMER  COMPANY 

Largest  Manufaoturora  of  High-Grade 
Enginocrlng  Spoolaltlos  In  the  World 
GENERAL  OFFICES  A  WORKS 
CINCINNATI,  OHIO,  U.  S.  A. 
NEW  YORK  -  LONDON.  S.  E. 

66-68  Fulton  St.  ■•’•"on**  36  Croat  Dover  St. 
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The 

Cost Steam 


is  greater  than  that  of  pre¬ 
venting  them. 

BALLWOOD  WELDED 


prevent  leaks  in  pipe  lines. 

Periphery  and  both  faces 
machined  true.  All  sizes, 
for  all  pressures. 

PROMPT  DELIVERIES 

The  Ball  (&  Wood  Co. 

Works  and  General  Office  New  York  Sales  Office 
Elizabethport.  N.  J.  17  Battery  Place 

Steam  Engrines,  Rateau  Turbines,  Welded  Flanges,  Bends. 


The  end  of  a  condenser 

shouldn’t  be  even  in  sight  after  10  years’  service. 
(Yet  in  several  cases  we  know  of,  the  condensing 
apparatus  was  completely  worn 
out  after  7  years’  service  and  was 
then  replaced  by 

Conover  Condensers 

which  after  10  years’  service  are 
still  good  as  new.  They  are  the 
only  condensers  sold  under  a 
duty  guarantee.  May  we  send 
details  ? 

WATSON  MACHINE  CO.,  Paterson,  N.i., 


.  ■...ill 


Distribution  of  Heating  Surface 
for  Economical  Steam  Production 

The  Green  Economizer  is  virtually  a  part  of  the  boiler  sur¬ 
face.  But  it  transmits  more  heat  per  square  foot  than  would 
boiler  surface  in  the  same  place,  because  its  contents  are  cooler 
than  those  of  the  boiler.  The  “temperature  head”  between  it 
and  the  flue  gases  is  greater. 

The  combination  of  boiler  and  economizer  will  not  only  make 
more  steam  per  pound  of  coal,  but  it  will  cost  less,  will  be 
cheaper  to  keep  up  and  will  last  longer.  The  economizer  is  a 
specially  devised  arrangement  for  heating  feed  water  and  for 
abstracting  feed  water  from  low  temperature  gases. 

Economizers  can  be  added  to  an  existing  boiler  plant  to  in¬ 
crease  both  its  efficiency  and  its  capacity.  Enough  economizer 
surface  should  be  used  to  bring  the  water  up  to  the  boil«r 
evaporating  point.  We  shall  be  pleased  to  figure  out  the  possible 
gain  in  your  plant  if  you  will  send  us  the  data.  Ask  tor  our 
new  BOOK  “EW.” 

She  (SreeirJUicl  (Economizer  (So. 

/nnlteatoart.  /Uto  IDorN. 

IHuU  JSluildcrji  of  tHe  O^rceifltwl  CtoonomixcT 
in  this  Cfoontry)  4 


Always  Ti^Ht 

FABER 

BLOW  OFF  VALVES 

Don’t  leak,  because  scale  or 
sediment  can’t  cut  the  seat. 
It's  cleaned  by  live  steam 
at  full  boiler  pressure  just 
before  closing. 

LIBERTY  MANUFACTURING  CO. 

6901  Susquehanna  Street 
PITTSBURQH,  PA. 


PEED  WATER  HEATER 

W  I  19  OIL-SEPARATOR  AID  PURIFIER 

Separates  oil,  water  and  steam  from  a  mixture  of  the 
three  and  delivers  them  ready  for  future  use.  Heats 
feed  water  to  210  degrees  without  causing  back  pressure. 
Removes  back  pressure  where  it  now  exists.  Sent  on 
approval  to  prove  its  worth. 

STEWART  HEATER  CO.,  <6  Norfolk  A«o.,  Roffolo,  R.T. 


COOHRANE 

reedT/V^ater  Hearers. fit  Purifiers.  Sfeam  and 
Oil  _Saj>ara  tors. 

HARRISON  SAPCTY  BOILEA  WORKS 


SI59  N,  ITT? 


Phil«.A«lphia,  Pa. 


33 

T  3FL  E -A.  T I KT  Ca- 


33  £3.^X1.  B  C3  CLUr 

X*Xl.X3X*.^X1..^7XOia’S 

are  universally  used  to  clean  and  preserve  boilers  because  they  are  scientifically  made,  put  out  in  the  most  condensed 

form,  and  do  the  work  economically. 


OEIAIROORIM  DRL-IO  AINJO  Ot-IEIIVIIOAL.  W’OF9l<3 


BROADWAY.  NEW  YORK. 


WVl.  H.  EDGAR,  fOutj'jCR 


POSTAL  TELEORAPH  BUILDING.  CHICAGO 
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THE 

HORNSBV-AKROYD 

OIL  ENGINE 

4  to  2B0  H.  P. 

Chosen  by  U.  S.  Government  to  operate 
the  electric 

NAYESINK  (N.  J.)  LIGHT  STATION 

the  most  important  and  powerful  light  in  America, 
is  spoken  of  as  follows  in 

N.  Y.  Herald,  March  31,  1907: 

"  .  .  .  For  13  years  these  two  engines  have  run 
like  chronometers,  .  .  .  and  we  require  steady 
work.  You  can  depend  on  these  machines  like 
the  stars  for  faithfulness.  In  5  years  they 
have  not  cost  the  government  $5  for  repairs.” 

The  reliability  and  economy  of  the  above 
engines  is  equalled  only  by  our 

GAS  ENGINES 

7S  to  2000  H.  P. 

DE  LA  VERGNE  MACHINE  CO. 

F«4t  Cast  lastli  Straot,  RCW  YORK 


LAW  METALLIC  PACKING 


Packings 


Plungers  ? 


Pat  No.  $91,670.  Can.  Pat  9a, 064. 

“  786,976. 

IShQ  Only  ALL  METALLIC  PACKING 


WAT  E  R  END 


Outside  End  PacKed  PLUNGER  PUMPS 

Best  for  Corliss  Valve  Stems 
All  Steam  and  Air  Rods 

SOLE  LICENSED  MANUFACTURERS. 

BRIDGEPORT  METALLIC  PACKING  CO. 

BRIDGEPORT.  CONN. 

Please  mention  this  i>aper  when  writinir  us. 


THE  PEERLESS  IS 
PEERLESS 

If  you  have  never  used 
PEERLESS  you  have  never 
thoroughly  enjoyed  the  hum 
of  an  engine  in  perfect  work¬ 
ing  order. 

Get  a  box  to-day  and  en¬ 
joy  the  “HUM.” 

12  to  18  months’  perfect 


Peerless  Piston 
and  Valve  Bed 
Packing. _ j 


service. 


ACtsarael  Exclsasiwaly  by 

THE  PEERLEES  RUBBER  NFG.  CO. 

>6  WARREN  STREET,  NEW  YORK 

Detroit,  Mich.,  24  Woodward  Av.  San  Francisco,  Cal.,  i7~ai  Beale 
Chicago,  IlL,  aos-sio  South  Wa-  St  and  12-24  Mam  St 
ter  St  Seattle,  Wash.,  Railroad  Way 

Indianapolis,  Ind.,  18  S.  Capitol  ^  Occidental  Ave. 

Kansu  City,  Mo.,  1221-1223 

Louisville,  Ky.,  Northeast  cor.  ,1.^***®**-^'^*'  .  . 

and  and  Waihington  Sts.  ^exu,  709-7"  Austin 

PitUburg,  Pa.,  634_  Smithfield  St 
and  Tchoupitoulu  Sta  AUanta,  Ga,  7-9  \  Broad  St 

OfBAhft,  Ncb.|  1J18  FftrnAm  St.  Coluinbuft»  Ohiop  cor.  Loiia  A&d 
Ri^nond,  Va.,  1333  E.  Main  St  Third  Sta 
Philadelphia,  Pa,  aao  S.  Fifth  Cleveland,  Ohio,  61  Frankfort  St. 

St  Buffalo,  N.  Y.,  43-45  Pearl  St 

Dallu,  Texu,  177  Elm  St  Boston,  Mau.,  no  Federal  St. 

Memphis,  Tenn.,  sa8  Front  St.  Syracuse,  N.  Y.,  ais-ai4  S. 
St  Louia  Mo.,  1S13  Locust  St.  Clinton  St 
Denver,  Col.,  1611-1639  17th  St  Rochester,  N.  Y.,  55  E.  Main  St 

1 


We  Guarantee  Eighty  Per  Cent 

of  the  full  thermal  value  of  Bituminous  Coal, 
Lignite,  Wood  and  other  fuels,  converted  into 
fixed  gas,  free  from  all  impurities,  by  the 

Loomis-Pettibone  Gas  Generating  System 

the  volatile  matter  and  tar  being  gasified  by 
means  of  our  patented  processes,  thereby 
!  greatly  increasing  the  efficiency  of  the  system 
j  and  making  it  particularly  adapted  to  the 
1  ’  operating  of  gas  engines. 

i  Power  and  Mining  Machinery  Company 

^  General  Offices  and  Works:  CUDAHY,  VVIS. 

i  (Suburb  of  Milwaukee) 

I  ATLANTA  BUFFALO  CHICAGO  EL  PASO 

NEW  YORK  SALT  LAKE  CITY  SAN  FRANCISCO  3 


Establlohod 

1S29 


I.  P.  Morris  Company 


Inoorporatod 

1879 


PHILADELPHIA,  PA. 

STEAM  and  HYDRAULIC  TURBINES  of  SPECIAL  DESIGN 
CENTRIFUGAL  PUMPING  MACHINERY 
SPECUL  HEAVY  MACHINERY 

LAND  and'  MARINE  BOILERS.  BRASS  and  BRONZE  CABTINCS 
IRON  CASTINGS  UP  TO  SO  TONS 


THROW  OUT  THAT  BATTERY 

that  causes  so  much  trouble  on  your  gas  engine 
and  install  an  APPLE  AUTOMATIC  SPARKER.  No 
switches,  no  belts,  no  batteries  for  starting  or 
running.  A  dynamo  that  produces  a  strong  Steady 
current  and  furnishes  a  fat,  hot  spark  at  all  times. 


Write  for  information. 


Tbe  Dayton  Electrical  Mf;.  Co.. 


Here’s  an  Easy  Proposition 
and  a  Paying  One 


^  We  will  co-operate  with 
Central  Stations  and  help 
them  place  our 


Brunswick 

Motor-Driven 

Refrigerating 


V;  -  ja 


One  Ton  Refrigerating  Plant.  Power  Required,  2  H.  P.  Floor  Space 
Occupied,  6  ft.  6  in.  x  2  ft.  8  in. 


Ice-Making 

Machinery 


^  There’s  a  demand  for  this  machinery  among  ice  users. 
^  There’s  a  sure  paying  day  load  for  the  Central  Stations 
with  its  use.  ^  If  you  care  to  do  a  little  hustling  we’ll 
help  you  out  and  make  it  easy  for  you  to  find  ready  cus¬ 
tomers  for  these  machines.  ^  They  are  built  in  all 
sizes — easy  to  operate — reliable  and  efficient. 


Can't  We  Get  Tof^etlier 


The  Brunswick  Refrigerating  Co. 

WorKs:  New  BrunswicK,  New  Jersey 
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LEARN 

The  MERITS  of  the 

IMPROVED 
GOVERNOR  Water 

By  sending  for  our  Wheels 

New  CATALOGUE 

Mr.  Lombard  invented  the  improved  Governor  after 
a  great  many  years’  experimenting  with  hydrauiic 
governors.  We  will  install  it  upon  a  sixty  days’ 
trial  in  competition  with  any  governor  made. 


Holyoke  riachine  Company 


Duplicate  Orders  Mean  Satisfaction 

NOTE  THE  RECORD  FOR 

Pelton  Water  Wheels 


SOLD  TO  THE 


Vancouver  Power  Company 


1898- 
1901  - 

1903- 

1904- 
1906- 
1907  - 


1  Pelton  Wheel  -  - 
1  Pelton  Wheel  -  - 
3  Pelton  Wheels  - 
1  Pelton  Wheel  -  - 
1  Pelton  Wheel  -  - 
1  Pelton  Wheel  -  - 

Total, 


600  Hp. 
900  Hp. 
9,000  Hp. 
2,000  Hp. 
3,000  Hp. 
10,500  Hp. 

26,000  Hp. 


THIS  IS  THE  RESULT  OF 


WORCESTER,  MASS. 


Mirui  EHiciency 
"  (  Mechanical  Ccnstructicn 

Reliability 

Send  lor  Catalog  on  Water  Power 

The  Pelton  Water  Wheel  Co. 

2231  Harrison  St..  San  Francisco 
141  Liberty  St..  New  YorR 


WOODWARD 
WATER-WHEEL 

GOVERNORS 

Are  complete  in  them* 
selves.  No  pumps  or  elec* 
trie  current  required.  The 
regulation  is  right  and 
the  price  is  right. 

Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 

ROCKFORD,  ILL. 


TACONY  TURBINE  PUMPS  Abner  Doble  Company, 


Any  Volume 
Any  Pressure 

TACONY 

IRON 

COMPANY 

I.and  Title  nidg. 
PHILA.,  PA. 
1123  Broadway 
NEW  YORK 


Established  1850. 


WATER  WHBCLS 


SAN  rRANClSCO, 


\J.  S.  A. 


Exclusive  Licensees  in  Canada ; 

The  John  McDougall  Caledonian  Iron  Works  Co.,  Ltd.,  Montreal 


New  American  Turbines 

\VILL  MEET  YOUR  REQUIREMENTS 
WRITE  FOR  CATALOG  12 

The  Dayton  Globe  Iron  Wnrks  Cn. 

DSVTON.  OHIO,  S.  S.  S. 
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SAMSON  TURBINE 

A  gain  of  3  per  cent  in  EFFICIENCY  means 
3  H.P.  additional  in  eadi  loo  H.P.  You  can 
soon  figure  out  what  this  would  amount  to  at 
the  end  of  a  year.  Very  HIGH  EFFiaENCY 
at  all  gateages  is  one  of  the  strong  points  in  a 
SAMSON  TURBINE.  * 

JAMES  LEFFEL  A  CO. 

308  Lagonda  St. 

Springfield,  Ohio  2  U.  Sa  JL 


PAIR 


McCORMICK 

TURBINES 

“Pair  McCormick  Turbines,  1400  H.  P.,  400 
R.  P.  M.,  160  feet  head,  driving  generator  in 
power  plant  of  the  Cascade  Water  Power  and 
Light  Company,  British  Columbia. 

‘  ‘  We  design  and  build  Turbines  to  meet  re¬ 
quirements.  Write  for  Catalogue  if  interested." 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S. A.  naFStSiass 


THE,  SEAL  OF  APPROVAL 


HAS  BEEN  PLACED  ON 


OUR  GOVERNORS 


BY  THE  HYDRAULIC  INTERESTS 
OF  THE  WORLD  AT  LARGE 

THE  LOMBARD  GOVERNOR  CO. 

ASHIvAND,  MASS. 


RISDON-ALCOTT  TURBINE  CO., 


Mount  Holly 
New  Jersey,  U.  S.  A. 

Muiufacture  the 


LEVIATHAN 

Hinged  Gate  Turbine 

For  speed,  power  and  effi¬ 
ciency  it  equals  any  wheel 
made. 

Upright  and  Horizontal. 

These  Turbines  are  rec¬ 
ognized  as  the  most  effective 
water  wheels  made. 

Your  inquries  should  come 
direct  to  us  for  this  class  of 
machinery. 


W  ortKing^ton 

Turbine  Pumps 


'^OhTHIrtcTc',. 


VALVES 

PLUNGERS 

ATTENTION 

WORRY 


Built  for  All  Heads,  Capacities, 
and  Conditions 

WRITE.  FOR  PARTICULARS 


HenryR.Worthin^ton 

114  Liberty  Street,  New  YorK  3 


Albergcr  Pump  Company 


Builders  of  Centrif¬ 
ugal  and  Turbine 
Pumps  for  electric 
and  steam  engine 
drive.  Best  design, 
workmanship  and 
material,  producing 
highest  efficiencies 
and  assuring  contin¬ 
uous  operation. 


95  LIBERTY  STREET 
NEW  YORK 


205  La  Salle  Street  REEVES  &  SKINNER  MACHINERY  CO. 
Chicago,  Ill.  514  Chemical  Bldg.,  St.  Louis,  Mo. 


IT  IS  A  FACT 

THAT  THE  MANY  ADVANTAGES  OF 

GOULDS  EFFICIENT 
TRIPLEX  POWER  PUMPS 

For  General  Water  Supply,  Boiler  Feeding, 
Condenser  Service  and  Hundreds  of  other  Ser¬ 
vices  Has  Resulted  in  their  Almost  Universal 
Use  in  Manufacturing  Plants,  Mills,  Factories, 
Breweries,  Power  Stations,  etc.,  for  all  Kinds  of 
Pumping. 

Wherever  used  they  have  always  given  satis¬ 
faction.  Let  us  send  you  catalog. 

Vhe  GOULDS  MFC.  COMPANY 

SENCCA  FALLS.  N.  Y. 

N«w  York  Boston  Pittsburg  St.  Loots 


Oirsct-Gonnected  Electric  Pump 

WILLIAM  E.  QUIMBY,  Inc. 


40.60  E.  23d  St.,  New  York 


Philadelphia,  Stokes  A  Parriah  Elavator  Ce. 


unrTriplex  Pomps  are  Unequalled  in  Desif  n  and  Conitrnction 

Made  In  a  variety  of  types  and  sises,  adapted  for  Water  Works,  HydrauUo 
Elevators,  Boiler  Feeding,  Apartment 
Houses,  Mine  Pumping,  Irrigation, 
Paper  Mills,  Refineries,  Breweries,  etc. 
They  can  be  operated  by  Electric 
Motors,  Oas  or  OaaoUne  Engines,  Water 
Power,  Steam  Engine,  etc. 

THE  DEMINQ  CO..  Salem,  Ohio 

OEIfERAL  AOENOIEfi 
Henlon  &  Hubbel,  61-69  N.  Jefferson  St., 
Chicago. 

Harris  Pump  &  Bnpply  Co.,  S2(i  2d  Ave  , 
Pittsburg. 

W.  p.  Dallett.  49  N.  7th  St..  Philadelphia 
Cbas.J.  JagerCo..281  Franklin  St..  Boston 
Ralph  B.  Carter  Co., 26CortlandtSt  ,N.Y. 
Root  Neal  ftCo..  l-'S  Main  St..  Buffalo.  N.Y. 
Darling  Bros.  Montreal 

WHtA  for  CAtAlomie  “O*  Sydnor  Pump  Jt  Well  Co.,  Richmond,  Va 

write  for  Catalogue  u  Henshaw,  Bulkley  ft  Co..  San  Francisco 

English  Iron  Works  Co.,  Kansas  City,  Mo. 
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NEW  YORK  BOSTON  SAN  FRANCISCO 

McIntosh,  Seymour  &  Co.,  26  Cortlandt  St.  J.  A.  Grant  &  Co.,  Tremont  Bldg.  Chas.  C.  Moore  &.  Co.,  63  First  St. 


McIntosh,  seymour  &  co. 

AUBURN,  N.  Y. 


Direct 

Coupled  to  a 
5,000  K.  W. 
Fly-Wheel 
Alternator 


Cylinder 
Dimensions 
38  and  78x56 

Horse  Power 
7,500 

Revolutions  94 


ECONOMY 

means  making  the  most  out  of  every  resource. 

You  are  not  fully  utilizing  your  resources  unless  you 
are  supplying  heat  by  our  method  of  District  Heating 
with  exhaust  steam  through  underground  mains. 

Write  for  “  The  Story  ”  of  District  Steam  Heating. 

American  District  Steam  Co. 


MAIN  OFFICES: 


LOCKPORT,  N.  Y. 


WESTERN  OFFICES:  Monadnock  Bids. 

CHICAGO.  ILL. 


CANADIAN  OFFICE 


7  7  YorK  Street.  Toronto 


Combined  Horizontal  and  Vertical  Compound  Engine 
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deal  Eng:ines 


Ideal  Steam  Engines  run  in  oil,  using  their  lubricant^  over  and 
over.  They  run  so  true  and  steady  under  test  that  a  dollar  will 
stand  upon  the  cylinder  and  there  is  almost  no  sound.  Write  us 
for  cataloji  and  prices. 

A.  L.  IDE  &  SONS,  Springfield,  Illinois 


ROBT.  WETHERILL  &.  CO4 


(WeORPORATEOI 


CHESTER,  PENNSYLVANIA 


CORLISS  ENGINES 

OILERS  POWER  PLANTS 


BERRY  SAFETY 


Improved  CORLISS  Engine 

Superior  in  Economy 
and  Regulation 


PATENTED  VALVE  MOTION,  giving  a 
movement  to  the  valves  identical  with 
the  Corliss  releasing  gear,  viz.:  holding 
the  valves  motionless  during  their  un¬ 
balanced  period. 

GEARS  run  in  oil,  resulting  in  noiseless 
operation  and  minimum  wear. 

GOVERNED  by  shaft  governor. 

ESPECIALLY  adapted  for  Direct  Con¬ 
nection  to  Electric  Generators. 

THE  BALL  ENGINE  COMPANY 
Erie,  Pennsylvania 


FLEMING-HARRISBURG 

ENGINES 

may  be  found  in  every  civilized  country, 
where  they  buy  the  kind  that  bring 
QUICK  RETURNS 

Harrisburg  Foundry  ft  Machine  Works 

HARRISBURG,  PA.,  U.  S.  A. 


B 
E 

and  Feed 

Water 

Heaters 


Manufactured  by 


The  BROWNELL  COMPANY, Dayton,  Ohio 

no  A  rinwTrn  s  1 N®-  Commerce  Bldg.,  St.  Louis,  Mo. 

BRANCH  OFFICES^  Monadnock  Block,  Chicago,  Ill. 


The  Greater  Reliability 


AUis-Chalmers  Steam  Turbines  and  Generators 


AS  COMPARED  WITH  ALL  OTHER  LARGE  TURBINE  UNITS 
THUS  FAR  BUILT  AND  INSTALLED  IN  THIS  COUNTRY 
IS  LARGELY  DUE  TO  THE  THREE  PRINCIPAL  FEAT¬ 
URES  OF  CONSTRUCTION  MENTIONED  BELOW 


For  others  see  out  Bulletin  No.  1054, 


The  revolving  parts 
are  designed  for  high 
peripheral  speeds,  with 
ample  provision  for 
ventilation-  There  is 
high  steam  economy, 
even  at  rapidly  fluctua¬ 
ting  loads,  and  the  ex¬ 
pansion  is  complete. 
These  turbines  are 
adapted  to  high  steam 
pressures  and  super¬ 
heat.  They  have  a 
large  overload  capacity. 


There  is  perfect  bal¬ 
ance  of  the  rotathig 
Parts,  both  in  the  tur- 
b me  and  the  generator , 
resulting  in  a  mm- 
inium  of  vibration, 
quiet  operation  of  the 
Q^enerator  and  remark¬ 
able  coolness  of  the 
bearings,  which  are 
continuously  and  auto¬ 
matically  lubricated. 


In  each  steam  turbine  unit  built  by  Allis-Chalmers  Company  are  incorporated  the  channel-shaped 
shrouds  protecting  the  ends  of  the  blading  from  injury ;  machine-cut  slots  in  the  foundation  ringSt  insur¬ 
ing  absolutely  accurate  spacing  of  the  blades ;  and  improved  balance  pistonst  reducing  the  diameter 
of  the  cylinder  and  preventing  distortion  under  varying  temperatures.  All  three  features  of  con¬ 
struction  are  paten ted^  and  controlled  by  us  exclusively^  in  the  United  States,  Canada  and  Mexico. 


DISTRICT  OFFICES 


FOREIQN  sales  OFFICES  AND  AGENCIES 


Atlanta,  Ga.,  Fourth  Nat’l  Bank  Bldg. 
Baltimore,  Md.,  Continental  Bldg. 
Boston,  Mama.,  50  Congress  St. 

Buffalo,  N.  Y.,  Ellicott  Square  Bldg. 
Chicago,  Ill.,  First  National  Bank  Bldg. 
Cincinnati,  O.,  First  Nat’l  Bank  Bldg. 
ClcYcland,  O.,  New  England  Bldg. 
Dallas,  Texas,  Wilson  Bldg. 

Deadwood,  S.  D. 

Denver,  Colo.,  MePhee  Bldg.,  17th  and 
Glenarm  Sts. 

Detroit,  Mich.,  800  Union  Trust  Bldg. 
El  Paso,  Texas,  Guaranty  Trust  Bldg., 
Rooms  301-306. 


Kansas  City,  Mo.,  The  Dwight  Bldg. 

cor.  Baltimore  Ave.  and  Tenth  St. 
Minneapolis,  Minn.,  Corn  Ex.  Bldg. 
New  Orleans,  316  Godchaux  Bldg. 

New  York,  71  Broadway. 

Omaha,  Neb.,  537  Ramge  Bldg. 
Philadelphia,  Pa.,  Land  Title  Bldg. 
Pittsburg,  Pa.,  Frick  Bldg. 

St.  Louis,  Mo.,  Chemical  Bldg. 

Salt  Lake  City,  Utah,  Dooly  Bldg. 

117-119  West  Second  South  St. 

San  Francisco,  New  Office,  Atlas  Bldg. 

603  Mission  St. 

Seattle,  Wash.,  115  Jackson  St. 
Scranton,  Pa. 


London,  533  Salisbury  House,  Finsbury  Circus,  £.  C. 
Auckland,  New  Zealand. .  .John  Chambers  &  Son,  Ltd. 

fohannesburg.  South  Africa . Herbert  Ainsworth 

La  Paz,  Bolivia . W.  R.  Grace  ft  Co. 

Lima,  Peru . W.  R.  Grace  ft  Co. 

Manila,  P.  I . Bryan-Landon  Co. 

Perth,  West  Australia . Frank  R.  Perrot 

Valparaiso,  Chili . John  R.  Beaver 

Yokohama  and  Kobe,  Japan,  The  American  Trading  Co. 
Shanghai,  China . The  American  Trading  Co. 


Canadian  Representatives 

ALLIS-CHALMERS-BULLOCK,  Ltd. 
Montreal 


■  f 


'"‘■i  ■ 


STEEL  CONCRETE 
CHIMNEYS 


r  Monolithic  structures  occupying  lees  space  than 
brick  or  self-supporting  steel  chimneys  and  superior 
in  durability.  We  bid  on  work  all  over  the  worid. 
Catalog  on  request. 


A  Most  Important  Feature 


I  'Height,  900  feet  Diameter,  12  feet 

Potomac  Klee.  Co.,  Washington,  D.  C.  i.  O.  White  &  Co.,  N.  Y.  Engineers 

WEBER  STEEL  CONCRETE  CHIMNEY  CO. 

Canaral  Offloast  029«984  Marquatta  BldgM  Chloago 

NEW  YORK:  SOr,  Singer  Bldg.  SAN  FRANCISCO:  63  First  St. 
CINCINNATI:  1612  Hopple  St.  ATLANTA:  1528  Prudential  Bldg. 

ST.  LOUIS:  407  Chemical  Bldg.  HOUSTON,  TEX.:  Conunerclal  Bank  Bldg. 

TORONTO,  CAN.:  116  Home  Ufe  Bldg. 

Foreign  Ofllces  i  LONDON,  Eng.;  PARIS,  France;  HALLE,  A.  S.,  O’many 


of  the  Araerican-Ball  Improved  Governor  is  our  newly  patented  arrange¬ 
ment  of  the  tangential  and  radial  springs.  Every  engineer  who  has  experi¬ 
mented  with  single  springs  learns  that  the  bellying  of  the  spring  caused 
by  centrifugal  force  and  its  gravity  oscillations,  necessarily  vary  the  direc¬ 
tion  of  spring  draft  disturbing  the  balance  of  governing  forces  and  pro¬ 
ducing  oftentimes  very  bad  governing. 

In  our  arrangement,  a  fixed  direction  for  spring  force  on  pivoted  arm  is 
maintained;  there  are  no  swaying  movements  to  increase  wear  and  disturb 
adjustments,  and  finally  we  are  able  to  secure  a  refinement  of  adjustment 
wholly  impossible  to  any  other  shaft  governor. 

It  will  pay  you  to  investigate  the  notable  improvements  in  our  designs. 
Write  for  catalogues  and  data. 

AMERICAN  ENGINE  CO. 

8^  Raritan  Avanua.  Bound  BroolC.  N.  J. 

Boston  Office  :  49  Federal  Street. 


Compound 
Steam  Turbines 

Direct  Connected 

Economical,  Simple.  Easily  stripped  and  assem¬ 
bled.  Compact.  Fool  proof.  Self-balanced. 

No  counter-balancing  pistons  or  labyrinths.  No 
projecting  buckets.  No  guide  buckets.  No  valves. 
No  expensive  oil  compression  system.  No  gears. 

Orders  taken  for  units  of  from  6oo  to  lo.ooo 
horse-power. 

AMERICAN  TURBINE  ENGINE  CO. 


H«ad  Offlo* 
WASHINGTON,  O.  C. 


Agency 

42  BROADWAY.  N.  Y. 


TKe  Co&t  of  Power 

in  your  plant  ought  to  interest  you.  You  need  accurate 
knowledge  of  speeds  in  order  to  find  out.  Use  S.  &  B. 

TACHOMETERS  know  exactly. 

The  Schaeffer  &  Budenberg  Mfg.  Co. 

New  Factory,  Foxboro,  Mass.  ^ 

SALESROOMS: 

23  Dey  Street,  New  York.  15  West  Lake  St.,  Chicago,  111. 


D£  LAVAL 

T  Steam  Turbine  I'lotoTs 

SteamTurbine  Dgr\an\o£ 
Steam  Turb  ne  Blowers 
Steam  Turbine 

Centrifugal  Pumps 
Dectro-notor 

Centrifugal  iximps 

De  Laval  Sturtevant  Blower  Set,  Sand  for  Catalogue  No.  24 

DE  LAVAL  STEAM  TURBINE  CO. 

Works  and  Sales  Olllcos,  Trenton,  N.  J,  5 


No  Water  in 
this  Oil 
Filter — 

Our  new  Turbine  Cen¬ 
trifugal  removes  the 
most  minute  particles 
from  the  oil-carbon 
dust,  lint,  etc  1-8 
the  space  of  gravity 
filters. 

Oil  &  Waste  Sav¬ 
ing  Machine  Co. 

PHILADELPHIA 


Protective  Apparatus 


Insures  the  life  of 
your  apparatus 


The  premium  is  small 
The  protection  is  great 


Send  for  a  copy  of  Folder  4013 
It  describes  our  Protective  Apparatus  m 

'  g  M  P  Arrester^^ 

Westinghouse  Electric  &  Mfg.  Co. 

Address  nearest  Sales  Office: 

Atlanta  Buffalo  Cleveland  Detroit  Minneapolis  Philadelphia  Salt  Lake  City 

Baltimore  Chicago  Dallas  Kansas  City  New  Orleans  Pittsburg  San  Francisco 

Boston  Cincinnati  Denver  Los  Angeles  New  York  St.  Louts  Seattle 

Syracuse 

For  Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario. 

Mexico:  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 


Low  Equivalent 
Arresters 


Qas  Producers 


The  automatic  balanced  blast 
makes  the  amount  of  gas  gen¬ 
erated  depend  entirely  upon  the 
demand;  no  gas  holder  is  there¬ 
fore  required,  regardless  of 
whether  the  gas  is  used  in  engines 
or  for  heating  purposes. 


The  Westinghouse  Machine  Co 


Designers  and  Builders  of  Steam  Turbines,  Steam  Engines,  Qas  Engines  and  the  Roney  Mechanical  Stoker. 

Address  nearest  Sales  Office  for  information. 

New  York,  lo  Bridge  Street.  St.  Louis,  Chemical  Building.  Cincinnati,  Traction  Building. 

Boston,  131  State  Street.  Pittsburg,  Westinghouse  Building.  Philadelphia,  North  American  Building. 

Baltimore,  Continental  Building.  Cleveland,  New  England  Building.  Denver,  McPhee  Building. 

Atlanta,  Candler  Building.  Chicago,  171  La  Salle  Street.  San  Francisco,  Hunt,  Mirk  &  Co. 


ELECTRICAL  WORLD. 


June  29,  1907. 


Fbank  N.  Phillips,  Pres. 
Eugene  R.  Phillips,  V.-P. 

C.  H.  Wagenseil,  Treasurer. 

C.  R.  Remington,  Jr.,  Sec. 

AairieiB  Eiicirieal  Works 

PHILLIPS  DALE,  «.  I. 

Bars  A  Insulatad  Elaoirle  WIrs 
Claetrio  Light  Lina  Wira 
Railway  Faadar  A  Trollay  Wira 
Calvaniaad  Iron  Wira  AStranda 

NEW  YORK,  F.  E.  Donohue. 

26  Cortlandt  Street. 
CHICAGO,  E.  H.  Hamm.,nd. 

135  Adams  Street. 
MONTREAL,  Eugene  F.  Phil¬ 
lips’  Electrical  Works. 


Bishop  Qutta  Percha  Co. 


Makes  a  sj^ialty  of  Flexible  Wires  and 
Cables  for  Elevator  Control,  Electric  Lights 
in  Elevators  and  Theatre  Cables,  all  Flame 
Proof  and  of  best  material. 

If  you  want  the  best  rubber  insulation 
for  any  purpose,  ask  for 

f  O  1-f/^r^  Factory  and  Office: 

V/1  420-430  Efst  25tli  St.,  New  York 

Chicaso  Branch:  324  Dearborn  St.,  Chicaco,  in. 


BISHOP 


The  Belt 
for  Small 
Pulleys 


Send  for 
Free  Sample 

SHULTZ  SABLE. 

RAWHIDE  BELTING 

IS  TOUGH  AND  ELASTIC  LIKE  CATGUT 
Let  U8  send  you  a  Sable  Belt  for  60  days’  trial,  to  be  returned  if  it 
isn’t  better  than  any  other  belt  you  ever  used. 

SHULTZ  BELTING  CO.,  St.  Louie,  Mo. 

New  York  Boston  Philadelphia 


The  Coal  &  Iron  National  Bank  Electrical  Code  Standard 


143  Liberty  Street,  New  York 

Assets,  $6,500,000.00 

Elxceptiooal  facilities  (or  out  of  town  accounts.  ^ 


“0.  K.*’  Weatherproof 
Slow-Burning  Weatherproof 
and  Ideal  Wire 

Prices  and  Samples  on  Application. 

PHILLIPS  INSULATED  WIRE  CO. 

OHIoa  and  Factory  Pawtuekot,  R.?L 


1 


EXCELSIOR  UTiSSSo*;.  VALVE 

As  shown  in  cut,  this  valve  has  a 
^  full,  straight,  unobstructed  passage 

through  it  of  an  area  equal  to  that  of 
the  pipe.  No  complicated  contrivances 
are  required  for  its  successful  opera¬ 
tion;  on  the  contrary,  it  is  extremelc 
simple,  well  made,  never  sticks,  and 
can  be  relied  upon  at  all  times,  either 
as  a  back  pressure  valve,  or  a  relief 
or  free  exhaust  for  condensers. 

Jenkins  Titos.  New  York.  Boston,  Philadelphia,  Chicago,  London. 


*  Phono-Electric’ 

Wlre-”It*A  Tough" 


For  Trolley.  Telephone 
and  Telegraph  Lines. 


Bridgeport  BroBs  Co. 

Pestal  Talegragh  BMildIng 
Broadway  aad  Mvrray  St. 
Baw  Vark 


:lectiic1 


!9P 

IF  tbe  SUPPLY  HOUSE  you  trade  with  does 
not  keep  our  GOODS 
in  stock  WRITE  US 

We  will  attend 
to  your  wants 

QUICK  SHIPMENTS 

New  York  Insulated  Wire  Company 

Main  OHIoai  1 1 4  LIbarty  St,  N.  Y. 

Branohost  CHICACO  1  BOSTON  1  SAN  FRANCISCO  > 

1  ee  Daanlalnaa  St  7  Otis  St  766  Folsom  St 


BRISTOL’S  RECORDERS 

f  induce  efficient  and  economical  operation. 

No  POWER  or  ELECTRIC  LIGHT  PLANT, 
however  large  or  small,  can  afford  to  be  without 

Have  you  any  of  our  new  A.  C.-D  C.  VOLT- 
METERS? 

Portable  and  Switchboard  Forms 

Send  for  Catalogue  K  and  Discounts 

THE  BRISTOL  CO.,  Waterbury,  Conn.,  U.  S.  A. 

New  York.  114  Liberty  St.  Chicaso.  7S3  IKIonodnock  Bldg. 


©RUBBER  COVERED 

Wires  and  Cables 

For  Every  Service 

For  Undergroand,  Aerial  and  Submarine  use 
"Sapbtv”  wire*  and  cables  have  the  mdorBcment 
of  the  moat  conaervative  enginaei*. 

Submarine  CaMoa  a  Specialty 

The  Safety  Insulated  Wire  ft  Cable  Co. 

BAYONNE,  N.  J. 

NBW  YORK  OFFICE.  114  LIBERTY  STREET 


